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IHosicHuTeIbHASA 3aNMCKA.

[Iporpamma no (pu3uKe Ha ypoBHE OCHOBHOT'O OOIIIEro 0Opa30BaHUs COCTABIICHA HA OCHOBE
MOJIOKEHWH ©  TpeOOBaHMM K pe3yiabTaTaM OCBOEHHsS Ha 0a30BOM YpOBHE OCHOBHOM
oOpa3zoBarensHOU mporpaMMel, mipeacraBieHHbIXx B PI'OC 000, a Takxke ¢ yuérom denepaibHOI
paboueii mporpaMMbl BOCIIUTAHUS U KOHIICTILIMY TpeTioiaBanus yueOHoro npeamera «Dusnkay.

Coneprxanue mporpamMmsl 1o (pU3MKe HApaBIeHO HA (OPMHUPOBAHUE €CTECTBEHHO-HAYYHON
IPaMOTHOCTH OOy4aroluXCsl ¥ OpraHMU3alMI0 M3y4eHHs (U3UKU HA JIeATENIbHOCTHOW ocHOBe. B
nporpaMMme 1O (HU3UKE YUUTHIBAIOTCS BO3MOXKHOCTH Y4eOHOrO TpeAMETa B pealu3aluu
tpedoBanuiit. ®I'OC OOO K IUTAHHPYEMBIM JIMYHOCTHBIM M METAaNpeIMETHBIM pe3yJbTaTaM
oOyueHus1, a TAaKKe MEKIPEAMETHBIE CBS3H €CTECTBEHHO-HAYUHBIX YU€OHBIX [IPEIMETOB HA YPOBHE
OCHOBHOT'O 00111eT0 00pa30BaHMUS.

[IporpamMma mo (u3uKe ycTaHaBIMBAeT paclpeiesieHne y4eOHOTro marepuasia Mo rojam
oOyyenus (O KiaccaM), IMpeylaraeT MPUMEPHYIO TIOCIEJOBATEIbHOCTh H3YUEHHS TEM,
OCHOBaHHYIO Ha JIOTUKE Pa3BUTHS MPEAMETHOTO COJEp>KaHUS U y4€Te BO3PACTHBIX OCOOEHHOCTEH
00yJaroIuXcs.

[IporpamMma no gu3suke pazpaboTaHa ¢ LeIbI0 OKa3aHU METOIUYECKOM MMOMOIIY YYUTEIIO B
COo3JIaHUH paboYeil MPOrpamMMEbI 10 Y4eOHOMY MTPEIMETY.

®u3uka SABISIETCS CUCTEMOOOPA3yIOIIUM NIl €CTECTBEHHO-HAYYHBIX YU4E€OHBIX MPEIMETOB,
IIOCKOJIbKY (PU3UYECKHE 3aKOHBI JIEKAaT B OCHOBE IPOLIECCOB M SIBICHUN, U3y4aeMbIX XUMHUEH,
Oouosorueit, actpoHomue U (uznueckoil reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHO-HAYYHYIO
KapTHHY MHpa, NpPEIOCTaBIIsIeT Hauboyiee sICHbIE 00pa3ipl NPUMEHEHUS HAy4yHOrO METoJa
MO3HAHUS, TO €CTh CIIOCO0Aa MONTYYEeHUS JOCTOBEPHBIX 3HAHUI O MHpE.

Opna u3 rnaBHBIX 3a1a4 (U3MUECKOro 0Opa3oBaHUs B CTPYKType 00IIero oOpa3oBaHHUs
COCTOMT B (OPMHpPOBAHMHM €CTECTBEHHO-HAYYHOW TpPaMOTHOCTM M HHTEpeca K Hayke Yy
00yJaronmxcs.

N3ydyenne ¢uszukun Ha yriyOon€HHOM YypOBHE IMpEAINoJaraeT OBJIAJCHUE CIEIYIOIIMMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLUIMMH €CTECTBEHHO-HAYUYHYIO TPAaMOTHOCTb!

HAy4YHO OOBSCHATH SIBIICHUS,

OLICHHMBATh U IOHUMAaTh OCOOEHHOCTH Hay4YHOT'O UCCIIEAOBAHNUS;

MHTEPIPETHUPOBATh JIaHHBIE M HCIOJb30BaTh HayyHbIE JOKa3aTelIbCTBA JUISI TMOJIY4YEHUs
BBIBOJIOBY.

enmn wm3yuyeHus (U3MKM Ha YPOBHE OCHOBHOrO 0OOIIEro oOpa30BaHUS OMNpeNeNleHbl B
KOHUENIMN MpenofaBaHusi ydyeOHoro mnpeamera «®Pusnka» B 00pa30BaTENIbHBIX OPTraHU3ALMAX
Poccuiickoit @enepaiiuu, peaan3yonmx 0CHOBHbIE 00111e00pa30BaTeIbHbIE POTrPAMMBI.

Henu nzydenust pu3uku:

puoOpeTeHne MHTEepeca M CTpeMJIEHUS OOydyaromMXcsl K HAyYHOMY M3YYEHHUIO HPUPOBI,
pa3BUTHE UX UHTEIIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEACTAaBICHUH O HAYYyHOM METOA€ TO3HaHus U (opMupoBaHHe
HCCIIEIOBATENILCKOI0 OTHOIICHUS K OKPYKAIOUIUM SIBICHUSM;

¢dbopMHpOBaHHE HAYYHOTO MHPOBO33pEHMS KaK pe3yibTaTa H3yueHHs OCHOB CTpPOCHUS
MaTepuu U QyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

(bopmHUpoBaHUE MPEICTABICHUH O POy (GU3UKHU I pa3BUTHS APYIHX €CTECTBEHHBIX HAYK,
TEXHUKH U TEXHOJIOTUH;

pa3BUTHE TPEACTABICHUH O BO3MOXHBIX cdepax Oyaymeld mnpodeccuoHanbHOMI
NESATETPHOCTH, CBSI3aHHOW C (U3HMKOHM, TIOATOTOBKA K JaJbHEWIIeMy OOY4YeHHI0O B OTOM
HampaBJICHUU.

JlocTukeHne STUX Leded mnporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO OOIIETro
o0pa3zoBaHMs 00eCIeUnBaCTCS PELICHUEM CIEAYIOMINX 3a/1a4:

MpHUOOpeTeHne 3HAHUN O TUCKPETHOM CTPOEHHH BEIIECTBA, O MEXaHMYECKHX, TEIJIOBBIX,
AJIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSIX;



MpHOOpeTeHnEe YMEHUN ONMUCHIBATH U OOBSICHATH (PU3UUECKHE SIBJICHUS C HCIOIb30BaHHEM
IIOJIyYCHHBIX 3HAHUM;

OCBOEHHE METOJOB pEIIEHUS NPOCTeHIINX pacu€THBIX 3a7ad C HCIOJIb30BAaHUEM
(bu3MUYECKUX MOJIeNIel, TBOPUECKHUX U MPAKTUKO-OPUEHTHUPOBAHHBIX 3a]1a4;

pa3BUTHE yMEHUN HAOIIOJaTh MPUPOAHBIC SIBICHUS U BBIOJIHATH OIBITHI, JJAOOpPATOpHbIE
paboThI U IKCIIEPUMEHTAIBHBIE UCCIIEAOBAHUS C UCTIOIH30BAHUEM H3MEPUTEIBHBIX IPHOOPOB;

ocBoeHue MnpuémMoB paboThl ¢ uHpOpManuend QUINYECKOro COJEpKaHus, BKIIOYAS
WH(OPMALIUI0O O COBPEMEHHBIX JOCTHIKCHHUSX (U3MKH, aHaIN3 U KPUTHYECKOE OICHUBaHUE
nHpopManuu;

3HAKOMCTBO €O cdepaMu NpodeccHOHAIBHON AESTeTbHOCTH, CBSI3aHHBIMU C (DU3UKOM, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKCHHIX (PU3MUECKON HAYKH.

OO6miee YKCIIO YacoB, PEKOMEHIOBAHHBIX JIJIsl U3ydeHUs (GU3UKHA Ha 0a30BOM ypoBHE, — 238
yacoB: B 7 kiacce — 68 dacoB (2 yaca B Heleno), B 8 kinacce — 68 yacoB (2 yaca B Helem), B 9
kiacce — 102 ygaca (3 yaca B Heenio).

[Ipennaraemeiii B mporpamMMe mo (u3MKe MepeueHb JTabopaTOpHBIX pabOT W OMBITOB
SBIIIETCS. PEKOMEIOBATENIbHBIM, YUUTENb JeaeT BbIOOp MPHU MPOBEACHUH JTAOOPATOPHBIX paboT U
OTBITOB C Y4ETOM WHIMBHIYAIBHBIX OCOOCHHOCTEH OOYYArOIIMXCS, CIUCKA IKCIEPHUMEHTATBHBIX
3aJlaHu, peAiaraeéMbIX B paMKaX OCHOBHOT'O TOCYJJapCTBEHHOT'O IK3aMeHa Mo (pU3uKe.

Conep:xanue 00y4yenus B 7 Kjacce.

QDu3uka u eé ponib 6 NO3HAHUU OKPYIHCAIOULE20 MUPQ.

®uznka — Hayka o mpupone. SBineHus npupoabl. PU3NUECKUE SIBICHUS: MEXaHUYECKHE,
TEIUIOBBIC, AJICKTPUUYCCKHE, MATHUTHBIC, CBETOBHIE, 3BYKOBBIC.

Ouznyeckue BeaMUMHBL. l3Mepenune ¢usznueckux BenuuuH. Duznyeckue MPUOOPHI
[TorpemnocTs n3MepeHnii MexayHapoaHas CUCTEMA €IMHULL.

Kak ¢usuka u apyrue ecrecTBEHHbIE HAyKH H3Y4arOT MPUPOAY. EcTecTBeHHO-HAay4dHBIH
METOJl TO3HAHWs: HaOJIOJeHHWEe, ITOCTAaHOBKA HAy4YHOrO BOIMPOCA, BBIIBHKEHUE THIIOTE3,
AKCIIEPUMEHT 10 MPOBEPKE TUIOTE3, 00BsICHEHHE HabMo1aeMoro sBieHus. Onucanue Gu3ndecKux
SIBJICHUH C IIOMOLIBIO MOJCIICH.

JleMOHCTpanuu.

Mexanuyeckue, TeIIoBbIe, MIEKTPUIECKUE, MATHUTHBIC, CBETOBBIC SIBJICHUSI.

Ouznyeckue mpUOOPHI U Tpoleaypa MPSIMBIX H3MEPEHUN aHaIOroBHIM U HHUQPPOBBIM
npudopom.

JIaboparopHbie pabOThI U OTIBITHI.

OmpezienieHne 1EeHbI ACICHUS KAl H3MEPUTEIHLHOTO TprOopa.

N3mepenune paccTossHUMN.

N3mepenne o0bEMa )KUAKOCTH U TBEPIOTO TeA.

Omnpeznenenue pa3MepoB MajbIX TeJ.

N3mepenne TemmepaTypbl TpH  TIOMOIIM JKUIKOCTHOTO TEPMOMETpa U JlaTYUKa
TEeMIIepaTypsbl.

[IpoBenenue wuccienoBaHus MO TMPOBEPKE THUIMOTE3bl: JAIBHOCTH TOJNETA IIApUKa,
MYIIEHHOTO TOPU30HTAIIBHO, TeM OO0JIbIIe, YeM OOJBIIIE BHICOTA MTyCKa.

Ilepeonauanvuvie ceedenusn 0 cmpoenuu eeujecmaa.

CrpoeHue BelmiecTBa: aTrOMbl M MOJEKYJbl, HUX pa3Mmepbl. OMbIThI, JA0Ka3bIBAIOIINE
JTUCKPETHOE CTPOEHUE BEIECTBA.

JIBrxenue wyactull BemecTBa. CBsi3b CKOPOCTH JBMJKEHUSI YACTUIl C TEMIEPATYPOM.
bpoyHoBckoe nBmwxkenue, auddys3us. BzaumomeicTBHE UYACTHIl BEIIECTBA: TMPUTSDKEHHE U
OTTAJIKUBaHUE.

ArperaTHble COCTOSIHMsI  BEIIECTBA: CTPOCHHE Ta30B, JKHJAKOCTEM ©  TBEPIBIX
(KkpucTalMyeckux) Ted. B3auMoCBs3b MEXIYy CBOWCTBAMHM BEUIECTB B Pa3HBIX arperaTHbIX



COCTOSIHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM CTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSSHUN BOJIBI.

JleMoHcTpanuuu.

Hab6mronenne 6poyHOBCKOTO JBHYKEHUS.

Ha6monenue nuddysum.

Habmonenue siBieHUN, OOBACHAIOMIMXCS MPUTSDKEHUEM WM OTTAJIKUBAaHHUEM YacTHUI
BEILIECTBA.

JlaGopaTopHble pabOThI U OTIBITHI.

OrneHka AuaMerpa aroMa METOI0M PSIJIOB (C UCTONIb30BaHUEeM (oTorpaduii).

OnpIThI 10 HAOIOICHUIO TETJIOBOTO PACIIMPEHHUSI Ta30B.

OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSIKEHHUSL.

eusicenue u e3aumooeiicmeue me.

Mexanunueckoe nBuxkeHue. PapBHomepHoe u HepaBHOMepHOe aBrxkeHHe. CkopocTh. CpeaHsis
CKOPOCTbH IMPU HEPABHOMEPHOM JIBIKEHUU. Pacué€T myTH v BpeMeHU JIBHKEHUSI.

SIBnenne wuHepuuu. 3aKoH HHepUUH. B3aumojeiicTBMe Ten Kak NPUYMHA W3MEHEHUs
CKOpPOCTH JBIKEHHMsS Tein. Macca kak mepa uHepTHOCTH Tena. IlnotHocts BemiectBa. CBs3b
IUIOTHOCTHU € KOJIMYECTBOM MOJIEKYIT B €IUHUIE 00bEMA BELIECTBA.

Cuia Kak XxapakTepucTuka B3auMozeucTBus Tein. Cuia ynpyroctd W 3akoH ['yka.
W3mepenue cuiibl ¢ MOMOIIBIO JUHAMOMETpA. SIBJIeHHE TATOTEHUs U cuiia TsokecTH. Cuia TshKecTu
Ha Apyrux rwiaHetax. Bec tena. Hesecomocts. CrioskeHHe CHII, HAITPABJICHHBIX 1O OJHOW MPSIMOA.
PaBnogeiictBytomas cui. Cuna TpeHusi. TpeHHue CKOJIbXKEHUS U TPEeHUeE MOKos. TpeHue B Mpupoe
1 TEXHUKE.

JlemoHcTpamnuu.

HaGroienne MeXaHU4eCcKOro JIBHKEHUS Tela.

N3mepenune ckopocTu MPSIMOJIMHEHHOTO ABHKEHUS.

Habnronenue siBiieHUs] HHEPLIWH.

Habnroienne n3MeHeHus: CKOpOCTH MPH B3aUMOJICHCTBUU Tell.

CpaBHeHHE MaccC 10 B3aUMOJCHCTBHUIO TEII.

CrnosxeHue cull, HapaBJICHHbBIX 110 OJHON MPSIMOH.

JlabopaTopHblie paOOThI U OTBITHI.

OmnpeneneHre CKOPOCTH pPaBHOMEPHOTO JBWKEHHs (IIapuka B IKUIKOCTH, MOJEIH
AIEKTPUIECKOTO aBTOMOOMIIS U TaK JIajiee).

OmnpeneneHue cpeiaHell CKOPOCTH CKONBXKEHUS Opycka WM MIapuKa IO HAaKIOHHOM
TIJIOCKOCTH.

Omnpenenenre MIOTHOCTH TBEPIOTO TeNa.

OMmbITEL, JEMOHCTPUPYIOUIHME 3aBUCUMOCTh pACTSDKEHUs (nedopmaiivui) TPYKHUHBI OT
MIPUIIOKEHHOMN CHITBI.

OnbITHI, JAEMOHCTPHUPYIOIIME 3aBHCHUMOCTH CHJIBI TPEHHUS CKOJBXKCHHS OT Beca Tella H
XapakTepa COMPUKACAIOIINXCS TTOBEPXHOCTEH.

JlaBneHue TBEPABIX TeIl, KUAKOCTEN U ra30B.

Hasnenue. CriocoObl yMEHbIIIEHUS U YBEIHUEHUs AaBiieHus. J[aBneHue raza. 3aBUCUMOCTh
JaBJICHUS Ta3a oT 00bEMa, Temmeparypsl. [lepegada maBieHuss TBEPIBIME TEIAMH, KUJIKOCTIMHA U
razamu. 3akoH [lackans. IIHeBMaTmueckue MaIIMHBI. 3aBUCHUMOCTH MJABIICHUS YKHIKOCTH OT
rryounsl. ['uapocraTudeckuii mapagokc. Coobmaromuecs cocynbl. [ uapaBindeckue MexaHu3MBbl.

Atmocdepa 3emnu u atmochepHoe namieHue. [IpUUMHBI CYIIECTBOBAHUS BO3IYIIHOM
obonoukn 3emmu. Ombit Toppuuernm. H3mepenme atMochepHOTO MaBieHHs. 3aBUCUMOCTH
aTMoc(epHOro aBIeHUsS OT BBICOTHI HaJ ypoBHEM Mopsi. [Ipubopsl A u3mMepeHus aTMOChEpHOTO
JTaBJICHUSI.

JleiicTBHE KHUAKOCTH M raza Ha MOTPYKEHHOE B HUX TeJo. BeITankuBaromas (apXumenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. Bo3ayxomiaBanue.

JleMoHcTpanuu.



3aBUCHMOCTb JaBJIEHUS ra3a OT TEMIIEPATYPBI.

[Iepenaua naBiieHUS KUJIKOCTBIO U Ta30M.

Coo0marommecst CoCybl.

I'mppasinueckuii npecc.

[IposiBnenue nerictBus aTMoc(hepHOTo JaBICHHUS.

3aBUCHMOCTh BBITAJKHUBAIOIICH CHJIBI OT 00bEMA MOTPYKEHHOW YacTHU TeJia U TUIOTHOCTH
AKUIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEH CUJIbI BECY BBITECHEHHOM KUIKOCTH.

VYcnoBue niaBaHus TeJl: IJIABAHUE WIIM MOTPYKEHUE T B 3aBUCUMOCTH OT COOTHOLLEHUS
IJIOTHOCTEH TeNa U )KUJKOCTH.

JIaboparopHbie pabOThI U OTIBITHI.

HccnenoBanue 3aBUCHMOCTH Beca Tella B BOJIe OT 00bEMa MOTpyKEHHON B JKHUJIKOCTh YaCTH
Tena.

OrnpenenieHne BHITAIKUBAKOUIEH CUIIBL, ICHCTBYIOIIEH Ha TEJIO, IOTPYKEHHOE B KUAKOCTD.

[IpoBepka HE3aBUCHUMOCTH BBITAJIKUBAIOUIEN CUJIbI, JEUCTBYIOLIEH HA TEJIO B KUIKOCTH, OT
Macchl Tea.

OnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTD BBITAJIKHUBAIOIIEH CUIIbI, IEHCTBYIOIIEH Ha TEJIO B
KHUJKOCTH, OT 00BEMA MOTPYKEHHOM B KUIKOCTh YACTH TEJA U OT MIOTHOCTH KUIKOCTH.

KoHcTpynpoBanne apeoMmerpa WM KOHCTPYMPOBAHME JIOAKM U OIpeAesieHHe €
Ipy30M0AbEMHOCTH.

Paboma u mowgnocms. Inepzus.

Mexanunyeckas padora. MOIIIHOCTb.

[IpocThie MeXaHU3MBI: pbIYar, OJOK, HAKIOHHAs TUIOCKOCTh. [IpaBuiio paBHOBecHs pbluara.
[IpumeneHnue mpaBuiia paBHOBECHS pblyara K 0JI0Ky. «30510To€e MpaBuiio» MexaHuku. Koaddumuent
nosie3Horo gaeiicreust (nanee — KIIZ) mpocTeix mMexanusmoB. [IpocTeie MexaHU3MbI B OBITY U
TEXHUKE.

Mexanunueckas 3Heprus. Kunetnueckass ¥ noteHuuainbpHas 3Heprus. [IpeBpaienne ogHoro
BHJIa MEXAHUYECKOM PHEPTUU B IPYroi. 3aKOH COXPAHEHUs SHEPTHH B MEXAHHKE.

JleMoHcTpanuum.

[IpuMepsl POCTHIX MEXAHU3MOB.

JlabopaTopHbie pabOTHI U OTIBITHI.

Omnpenenenue pabOTHI CHIIBI TPEHHS P PABHOMEPHOM JIBIKEHUU Tella M0 TOPU30HTAIBHOM
ITOBEPXHOCTH.

Hccnenoanue ycnoBuii paBHOBECHs pblyara.

N3mepenne KII/] HakIIOHHOM MIIOCKOCTH.

N3ydeHue 3aKkoHa COXpaHEHUS] MEXaHUUYECKON YHEPTUM.

Conep:xanue 00yuyenusi B 8 Kiaacce.

Tennoevie aenenus.

OCHOBHBIE MOJOKEHUS MOJIEKYJIIPHO-KUHETUUECKOW TEOPUHU CTPOEHUs BellecTBa. Macca u
pa3M€pI>I aTOMOB 158 MOJ'IGKYJ'I. OHI)ITI)I, HOI[TBep)KI[aIOHII/IC OCHOBHBEIC IIOJIOKCHUSA
MOJIEKYJIIPHO-KUHETUUECKOU TEOPHH.

Mopenu TBEPAOTO, KUIKOTO M Ta3000pa3HOT0 COCTOSHUM BemiecTBa. Kpucrammmieckue u
amop¢usie Tena. OObsICHEHHE CBOICTB Ta30B, KUIKOCTEH M TBEPIBIX TE HA OCHOBE MOJOKEHUI
MOHeKYHHpHO-KHHeTquCKOﬁ TeOpI/II/I. CMa‘II/IBaHI/Ie 158 KaHI/IJ'IJ'ISIpHI)Ie SAIBJICHUS. TCHHOBOG
pacIIMpEHHE U CKATHUE.

Temneparypa. CBsi3p TeMmIepaTypbl CO CKOPOCTBIO TEIJIOBOTO JBWDIKEHHUS YAaCTHII.
Buytpennss sHeprusi. CriocoObl M13MEHEHUsI BHYTPEHHEH SHEPTUU: TeIJIonepeaaya U COBEpIICHUE
pa6OTBI. BI/IJII)I Tennonepe)latm: TeHHOHpOBOHHOCTB, KOHBCKIIHA, HSHy‘—IeHI/Ie.

KonmnuectBo TeminoThl. YenbHas TEIIOEMKOCTh BelIeCTBa. T€IIOOOMEH M TEIIOBOE



paBHOBecHe. YpaBHeHHe TemoBoro Oananca. [lnmaBieHne M OTBepAEBaHME KPUCTANIMYECKUX
BEIIECTB. YenbHas TeruioTa IMaBineHus. [lapooOpa3oBanme u KoHAeHcanus. McnapeHue.
Kunenue. VYnenpHas Teruiota mnapooOpa3oBaHus. 3aBUCHUMOCTb TEMIEpPaTyphl KHIICHUS OT
aTMOoCc(epHOTro JaBICHHUS.

BnaxxnocTs Bo3yXa.

DHeprus TOMBa. Y IeiabHas TEII0Ta CrOpaHuUs.

[Ipunnuner pabotel TeroBbix aBuratenet KIIJ[ temmoBoro nBurarens. TermmoBbie
JIBUTATEINIM U 3aINATA OKPYKAIOLIEN CPEBI.

3aKOH COXpaHEHUs U IPEBPAILCHHS SHEPTUU B TEIUIOBBIX IIPOLIECCAX.

JleMoHcTpauum.

Habmoienne 6poyHOBCKOTO JIBHYKEHUSI.

Hab6mronenue quddysun.

HaGmoienne SBICHUI CMAYMBAHMS U KAMMJUTSIPHBIX SBJICHUM.

Haburoienue TemnoBoro paciupeHus Ted.

W3meHeHue qaBiieHus ra3a Mpyu N3MEHEHUN 00bEMa U HAarpeBaHUH W OXJIXKICHHH.

[IpaBuna n3amepeHus TeMIepaTypsl.

Bupael reruionepenayu.

OxmnaxieHre Ipy COBepIICHUH PabOThI.

HarpeBanue nipu coBepiiieHur paboThl BHEITHUMU CHIIAMH.

CpaBHEHME TEIIOEMKOCTEN Pa3IMYHBIX BEILIECTB.

Habnronenne KumneHusl.

Habmroienne nocTtostHCTBa TeMIIEpaTyphl MPpH TUIaBICHUU.

Mopaenu TerIoBbIX ABUTaTENEH.

JlaGopaTopHbie pabOThI U OTIBITHI.

OnBITHI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJICKYJISIPHOTO TPUTSKCHHSL.

OMBITHI 110 BBIPALMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MJIM caxapa.

OnBITHI 10 HAOIOICHHUIO TETLIOBOTO PACIIMPESHHUSI Ta30B, )KUIKOCTEH U TBEPABIX TEI.

Omnpenenenue AaBlieHUs BO3ayXa B OaJUIOHE MITIPHIIA.

OMBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh JaBJICHUS BO3yXa OT €ro 00bE€Ma U HarpeBaHuUs
WJIU OXJIQXKICHHUS.

[IpoBepka THUMOTE3Bl JIMHEHHOW 3aBUCHMOCTH JUIMHBI  CTOJOHMKA O KHJIKOCTH B
TEPMOMETPHUUECKOI TpyOKe OT TeMIIepaTypshl.

HaGmronenne u3MeHeHHMsT BHYTPEHHEH HSHEpPruM Tejla B pe3yjbTaTe TEIUIoNepenayu U
paboThl BHEIITHUX CHIL.

UccnenoBanue siBIeHUs TEMJI000MEHA TPU CMEIIMBAHUHN XOJIOTHON U TOPSTYEH BOJIBI.

OmnpeneneHne KOIMYECTBA TEIUIOTHI, MOJTYYEHHOTO BOJAOHN MpU TEIIOOOMEHE C HarpeThiM
METaJUTMYECKUM ITHIHHAPOM.

Onpenenenue yaeabHON TEMIIOEMKOCTH BEIIECTBA.

Hccnenosanue npoiecca uCHapeHusl.

OmnpeneneHre OTHOCUTENIBHON BIIAXKHOCTH BO3AYyXa.

Ompenenenue yaeIbHON TEMJIOTHI TUTABJICHUS JIbJIA.

DJleKTPpUYeCKHe U MATHUTHbIE SIBJICHUS.

DnekTpuzanus Tel. J[Ba poja 3meKTpuuecKux 3apsaaoB. BzanMoaeicTBre 3apsKEHHBIX TeEl.
3akoH Kynona (3aBUCHMOCTb CHJIBI B3aUMOJIEUCTBUS 3apsOKEHHBIX TENl OT BEIUYHMHBI 3apsiioB U
PACCTOSIHUSI MEXIY TeJIaMu).

Dnektpuueckoe mose. Hampsoxk€HHOCTh anekTpuueckoro mnojs. [IpuHimn cynepno3unuu
ANEKTPUYECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocutenu »snextpuyeckux 3apsaoB. DJIEMEHTApHBIN siekTpuyeckuil 3apsan. CrpoeHue
atoma. [IpoBOTHUKY U TUAIEKTPUKU. 3aKOH COXPAHEHUS JICKTPUUECKOTO 3apsija.

DNEeKTpUYECKU TOK. YCJIOBHUS CYIIECTBOBAHUS DJJIEKTpUUECKOro ToKa. McTouHuKH



MOCTOSIHHOTO TOKa. JIeHCTBUS HSIEKTPUUECKOro TOKa (TEIIOBOE, XHMHUYECKOE, MAarHUTHOE).
DNEeKTPUYECKHUM TOK B KUJIKOCTSIX U ra3ax.

OnekTpuyeckas menb. Cuia Toka. OekTpudeckoe HampsbkeHue. ConmpoTHBIICHHE
MPOBOJIHUKA. YJIETbHOE CONPOTHUBJICHHE BemiecTBa. 3akoH Owma s ydacTka  LICTH.
[TocnenoBarenpHOE U NapaAIEIIBHOE COEAMHEHUE TIPOBOJHUKOB.

PaboTa 1 MOIIHOCTB 3MEKTPUUECKOro TOKa. 3akoH J[xoyns—JIenmna. DnexTpudyeckue nenu u
MOTpeOUTENH IEKTPUUECKOl sHeprun B 6bITy. KopoTkoe 3aMbIkaHue.

[TocrossHHBIE MarHuThl. B3anMOIEWCTBHE MOCTOSIHHBIX MAarHuTOB. MAarHMTHOE TIOJIE.
MaruauTHOe noJsie 3eMJId U €ro 3Ha4eHue ISl xKU3HU Ha 3emyie. OnbIiT DpcTena. MaruutHoe noje
3JEKTPUYECKOTO TOKa. [[puMeHeHne 3J1eKTpOMarHuToB B TEXHUKE. JIefiCTBUE MarHUTHOTO MOJIs Ha
MIPOBOJIHUK C TOKOM. DJIEKTPOABUTATEIb MOCTOSTHHOTO TOKa. MCrionb30BaHue 3EKTPOABUTATENCH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OneiTel  @apages. SBineHue  sneKTpoMarHUTHOW — uHAyKuuu. [lpaBuno  Jlenna.
Onekrporenepatop. CrnocoObl TMONY4YEHUS OJICKTPUUECKOH HSHEPruu. OJNEKTPOCTAHIIMM Ha
BO300HOBIISIEMBIX UICTOYHHKAX YHEPTHUH.

JleMoHcTpanum.

DneKTpu3anus Tel.

JIBa poJia 2JIEKTPUUECKUX 3aps0B U B3aUMOJECHCTBUE 3apsKEHHBIX TEll.

YCTpOUCTBO U IEHCTBHE IEKTPOCKOIIA.

DNeKTpoCcTaTUUeCKask MHIYKIHUA.

3aKOH COXpaHEHUs IEKTPUUECKUX 3apsIO0B.

[IpoBOIHMKY U AUBIIEKTPUKHU.

MopenupoBaHue CUIOBBIX JIMHHUM 3JIEKTPUYECKOTO OIS,

HcToyHnKy OCTOSITHHOTO TOKA.

JIeNCTBUA 2IEKTPUYECKOTO TOKA.

DIEKTPUYECKHUM TOK B )KUJIKOCTH.

["a30BbIit pa3ps.

N3mepenue cuiibl TOKa aMIepMETPOM.

N3mepenue 31eKTpuyecKoro Hanps>KeHUst BOIETMETPOM.

Peocrat u mMarazuH conpoTUBIICHUN.

B3anmopeiicTBrE NOCTOSTHHBIX MarHUTOB.

MopenupoBaHre HEBO3MOKHOCTH Pa3EICHHS MOJOCOB MarHUTA.

MopenupoBaHre MarHUTHBIX TTOJIEH MOCTOSTHHBIX MAarHUTOB.

OmneIT Opcrena.

MarnuTHOe noJjie ToKa. IJIeKTPOMAarHuT.

JleficTBE€ MarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM.

DNEeKTPOABUTATEIb MOCTOSIHHOTO TOKA.

HccnenoBanue siBIEHUS 31€KTPOMarHUTHOM MHIYKIUU.

OnsiTel Dapajes.

3aBUCHMOCTD HaIlpaBJIEHUSI MHAYKIIMOHHOTO TOKA OT YCJIOBUW €r0 BO3SHUKHOBEHHMS.

DNEeKTPOTeHEePaTOP MOCTOSTHHOTO TOKa.

JIabopatopHbie pabOThI U OTIBITHI.

OMBITHI 110 HAOJIFOACHHIO JICKTPHU3AIMN TET HHAYKIINEH U MPU COMPUKOCHOBEHHH.

UccnenoBanue AeCTBUS AIEKTPUUECKOTO MOJIS HA TPOBOJIHUKHU U IUAJIEKTPUKH.

COopxka u mpoBepKa pabOThI AIEKTPUIECKON IETH MOCTOSTHHOTO TOKA.

N3mepenue u peryampoBaHue CUIIbI TOKA.

N3mepenue u perynupoBaHue HaMPSKEHUSI.

UccnegoBanue 3aBUCUMOCTH CHJIBI TOKA, MAYLIETO 4Y€pe3 PE3UCTOP, OT COMPOTUBIICHUSA
pe3ucTOpa M HANPSHKEHUSI Ha PE3UCTOPE.

OnbIThL, JEMOHCTPUPYIOLIUE 3aBUCUMOCTH 3JIEKTPUUECKOTO COIPOTUBIEHUS TPOBOJIHUKA OT



€ro JUIMHBI, VIO OMEPEYHOr0 CEYEHUSI U MaTepuraa.

[IpoBepka mpaBuiia CIOKEHUS HAMNPSHXKEHUM TPHU TOCIEIOBATEIHLHOM COEIMHEHUH IBYX
PE3UCTOPOB.

[IpoBepka nmpaBuiIa 17151 CHJIBI TOKA MPU MapAJLIETbHOM COSIMHEHUU PE3UCTOPOB.

Omnpenenenre pabOThI AMEKTPUUIECKOT0 TOKA, UYIIET0 Yepe3 Pe3ucTop.

Onpenenenre MOIHOCTH AIEKTPUYECKOT0 TOKA, BBIJIEISIEMON Ha PE3UCTOPE.

HccnenoBanue 3aBUCMMOCTH CUJIBI TOKA, UAYLIErO 4Yepe3 JIAaMIIOYKY, OT HaIpsKEHUs Ha
HEW.

Onpenenenue KIIJ[ narpesarens.

HccnegoBanue MarHUTHOTO B3aUMOJIEHCTBHSI IOCTOSTHHBIX MAarHUTOB.

N3ydyeHre MarHUTHOTO TIOJISl TIOCTOSTHHBIX MAarHUTOB MIPH UX O0BEIMHEHUU U Pa3/ICIICHUH.

HccnenoBanue neCTBUS AIEKTPUUYECKOTO TOKA HA MAaTHUTHYIO CTPEJIKY.

OnbITh, TEMOHCTPUPYIOLIME 3aBUCHUMOCTb CHJIBI B3aUMOJCMCTBHUSL KATYIIKHM C TOKOM H
MarHuTa OT CHJIbI TOKA U HAIIPABJIEHUs TOKA B KaTYIIKE.

N3yuenue neiicTBUS MATHUTHOTO TOJISI HA IPOBOJAHUK C TOKOM.

KoncrpynpoBanue u usyueHue padoThl FIEKTPOABUTATENSL.

N3smepenne KIIJ asekTpoaBUraTEIbHONM YCTAHOBKH.

OneITBl MO MCCIEIOBAHUIO SIBIICHUS JJIEKTPOMAarHUTHOM WHIYKUMU: HCCIIEIOBAaHUE
W3MEHEHUH 3HAYEHUS U HANPABJIEHUS UHIYKIIMOHHOTO TOKa.

Conep:xanue 00yuyenus B 9 Kiacce.

Mexanuueckue s61eHUA.

Mexanuueckoe aBmxeHue. MarepuanpHas Touka. Cucrema orcuéra. OTHOCHUTENBHOCTh
MEXaHMYECKOro  JBWXKEHUsA. PaBHOMepHOe mpsAMOJMHENHHOEe JBHXKeHHe. HepaBHoMepHOe
npsMojuHeiiHoe nBwkeHue. CpeaHsss M MIHOBEHHAs CKOPOCTh Tejla IPpU HEPaBHOMEPHOM
JBUKECHUH.

VYckopenue. PaBHOyckOpeHHOE TpsiMoiinHEHOe ABuxkeHue. CBoOoHOe maaeHue. OIbIThI
lanunes.

PaBHOMepHOE nBMXEHHE MO OKpykHOCTU. Ilepron m yactora oOpamienus. JluneiHas u
yrioBas CKOpoCTH. LIEeHTpOCTpEMUTENIBHOE YCKOPEHHE.

[IepBbiit 3akoH Hbrorona. Bropoit 3akoH Hserorona. Tperuit 3akoH Herorona. IIpmHnmn
CYIEPIIO3HULINH CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHUs: CHJIa TPEHHUS CKOJIBKEHMsI, CHJIa TPEHUs
IIOKOSI, IPYTUE BUbI TPEHHUSI.

Cuna TsSXKECTM M 3aKOH BCEMHPHOIO TSITOTEHHS. YCKOpPEHHE CBOOOJHOIO MaJeHUsl.
JBmxenue mianer Bokpyr Connua. [lepBas kocmudeckast ckopocTs. HeBECOMOCTB M TEpETrpy3KHu.

PaBHOBecue MaTepuanbHO TOukH. AOCOMIOTHO TBEPIOE Teno. PaBHOBecue TBEPOTO TEna ¢
3aKpEIUIEHHON OChIO BpalieHuss. MoMeHT cuiibl. LleHTp TsxecTH.

Wmnynee Tena. M3meHenne umnyibca. MMmynbc cuibl. 3aKOH COXpaHEHHUS UMITYJIbCa.
PeakTuBHOE ABMXKEHUE.

Mexanuyeckas pabota M MOIIHOCTh. PaboTta cui TskecTH, ynpyroctu, TpeHus. CBs3b
sHeprun u pabotrel. IloTeHuManbHas >Heprus Teia, MOAHATOTO HAJ MOBEPXHOCTHIO 3EMIIH.
[ToTrenumanpHas sHeprus cxkarod npyxuHsl. Kunetndeckas sHeprus. Teopema 0 KMHETHYECKOU
SHEPruu. 3aKOH COXPAaHEHUS MEXAHUYECKON DHEPTHH.

JleMoHcTpanum.

Habntonenne MexaHMYecKoro ABMXKEHHSI TeJIa OTHOCUTENLHO PAa3HbIX T OTCUETa.

CpaBHEHME MTyTEN U TPACKTOPHUI IBHKEHHSI OJHOTO M TOTO XK€ TeJla OTHOCUTEIBHO Pa3HbIX
TeJI OTCYETA.

N3mepenne CKkopoCTH U YCKOPEHHUs MPSMOINHENHOTO ABUKEHUS.

HccenenoBanue npu3HakoB paBHOYCKOPEHHOT'O IBUKCHMUS.



HabnroneHue nBuxkeHus Tena 1o OKPYKHOCTH.

HaGnronenne MexaHW4ecKuX SIBJICHUH, MPOUCXOIAIINX B cucTeMe oTcuéra «Tenexka» npu
€€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTEJIBHO KaOMHETa (PU3UKH.

3aBUCUMOCTb YCKOPEHHS TeJla OT MacChl TeJla U IEUCTBYIOIIEH HAa HETO CUJIBI.

HaGntoneHue paBeHCTBa CHII IIPU B3aUMOJIEHCTBUY TE.

N3meHeHune Beca Tena Ipyu yCKOPEHHOM JIBUKEHUM.

Ilepenaua umiyabca npu B3aMMOAEHCTBUM TEJL.

[IpeoOpa3oBanus S3HEPTUH MPH B3aUMOACHCTBHH Tell.

CoxpaHeHue UMIyJIbCca IPU HEYIPYTOM B3aMMOAECHCTBUM.

CoxpaHeHue UMITyJIbCca IPU a0COJIFOTHO YIIPYIOM B3aUMOJCHCTBUU.

Habmoienne peakTHBHOTO JABUYKCHHUS.

CoxpaHeHue MEXaHW4YEeCKOH 3HEPruH IIPU CBOOOIHOM Ia/ICHUH.

CoxpaHeHne MEXaHUYECKON PHEPTHU NIPH IBUKEHUU TeJla M0/ IeHCTBUEM IPY>KUHBI.

JlaGopaTopHble pabOThI U OTIBITHI.

KoHcTpynpoBanue Tpakra [Jis pa3sroHa M JajibHEHIIEro paBHOMEPHOIO JBUKEHUS IIapHKa
WIH TEJIEXKKH.

Omnpenenenue cpelHed CKOPOCTH CKOJBbXEHHMs Opycka WM JBWKEHUS IIapuKa IIo
HaKJIOHHOM MJIOCKOCTH.

OnpeneneHne yCKOpeHUs Telda MpPU PaBHOYCKOPEHHOM JBI)KEHHH [0 HaKJIOHHOM
IUIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH IIYTH OT BPEMEHH MNpPH PAaBHOYCKOPEHHOM JBIKCHHH 0e€3
HayajibHON CKOPOCTH.

[IpoBepka TUNOTE3bI: €CIM IPU PABHOYCKOPEHHOM JBM)KEHHU 0€3 HadallbHOM CKOPOCTH
INYyTH OTHOCATCA Kak psAJ HEYETHBIX YHUCEN, TO COOTBETCTBYIOIIME MPOMEKYTKH BPEMEHHU
OJINHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUSI CKOJIBXKEHUS OT CHJIbl HOPMAJIbHOT'O JIaBJICHHUS.

Onpenenenne KodpHUITUESHTA TPSHUS CKOJBKCHHS.

Onpenenenue )XECTKOCTU MPYKUHBI.

Omnpenenenne pabOTHI CHITBI TPEHUS TIPU PABHOMEPHOM JBM)KEHUH TEJIa MO0 TOPU30HTATEHON
MTOBEPXHOCTH.

Omnpenenenve pabOThl CHJIBI YNPYrOCTH TMpPU TOIBEME TIpy3a C HCIOIb30BAaHUEM
HETOJBM)KHOTO U TIOABHKHOTO OJIOKOB.

N3ydeHue 3aKkoHa COXpaHEHUs SHEPTHUH.

Mexanuueckue Konedanus u 01Hbl.

KonebarenbHoe nBuxeHue. OCHOBHBIE XapaKTEPUCTHKU KojeOaHUM: MEpHUOAd, 4acToTa,
aMIUIUTyAa. MaremaTudeckuii W TNPYXHUHHBIM MasTHUKM. lIpeBpaiieHue 5SHEpPruu IpH
K0J1e0aTeIbHOM JBM)KEHUU.

3aryxatomue koneOaHus. BruiHyxkIeHHble KoneOaHus. PezoHanc. MexaHMUECKUE BOJIHBI.
CpoiicTBa MexaHM4eCcKUX BOJH. [IpoosibHbIE U MTonepedyHble BOJIHBL. [[1HA BOJIHBI U CKOPOCTD €€
pacnpocTpaHeHus. MexaHM4ecKHe BOJIHBI B TBEPJOM TeJ€, CEHCMUYECKHUE BOIHBI.

3Byk. [')poMKOCTBb 3ByKa M BbIcOTa TOHa. OTpaskeHue 3ByKa. MIHppa3Byk U yIbTpa3ByK.

JleMoHcTpanuu.

Habmtonenue xosnebanuii Te moj 1eHCTBUEM CHIIbI TSXKECTH U CUJIbI YIIPYTOCTH.

Habmtonenue xonebaHuii rpy3a Ha HUTH U Ha TIPY>KUHE.

Habntoienne BeIHYX/I€HHBIX KOJIe0aHUIl U pe30HaHca.

PacnipocTpanenue npoJ0iabHBIX U MONEPEYHBIX BOJIH (Ha MOJIENHN).

Habntoienne 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKyCTHYECKHI pe30HaHC.

JlabopaTopHblie pabOTHI U OTIBITHI.

OmnpeneneHne 4acTOTHI U MEpHOAA KoleOaHUH MaTeMaTHYeCKOro MasiTHUKA.



Omnpenenenre 4acToThl U Mepro/ia KoieOaHuil Mpy>KUHHOTO MasTHUKA

HccnenoBanue 3aBUCUMOCTH Tiepuoa KojeOaHHil MOIBEIIEHHOTO0 K HUTH T'py3a OT JJIUHBI
HUTHU.

HccnenoBanue 3aBUCMMOCTH NIEPHO/A KOJIEOaHUH NPY>KMHHOTO MasiTHUKA OT Macchl rpysa.

[IpoBepka HE3aBUCUMOCTH IepHoJa KojeOaHUW Tpy3a, MOABEUICHHOTO K HUTH, OT MAacChl
rpysa.

OnbIThI, TEMOHCTPUPYIOIINE 3aBUCUMOCTD MEpHOAa KOJeOaHUN MPYKMHHOTO MasiTHUKA OT
MAacchl I'py3a U )KECTKOCTH MPYKUHBI.

N3mepenue yckopeHus CBOOOTHOTO MaeHHUS.

Inekmpomaznummuoe noie u 371eKMPOMAZHUMHbBLE 0JIHbL.

DNEeKTPOMarHuTHOE M0J€. DJIEKTPOMAarHuTHbIE BOJIHbI. CBOMCTBA JIEKTPOMArHUTHBIX BOJIH.
[IIkana 37€KTpOMarHUTHBIX BOJIH. VICIIOIB30BaHNE 3IEKTPOMArHUTHBIX BOJIH ISl COTOBOM CBSI3H.

DnekTpoMarauTHas mpupoza ceera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.

JleMoHcTpanum.

CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.

BonHoBeIe cBoliCcTBa CBETA.

JlabopatopHbie paObOThI U OIIBITHI.

N3ydeHue cBOMCTB 3J€KTPOMAarHUTHBIX BOJH C MTOMOIIbIO MOOMIBHOTO TesedoHa.

Ceemoevie sagenus.

JlyueBass monens cBera. Mcrounuku cBeta. lIpsiMmoiMHeHOE pacnpoCTpaHEHUE CBETaA.
3armenus Connua u JIynel. Otpaxenue cera. [lnockoe 3epkano. 3akoH OTpakeHUs CBETA.

[Ipenomnenue cBera. 3akoH npeiaomiieHUs cBeta. [lonHOe BHyTpeHHEEe OTpakeHHE CBETA.
Hcnonb30BaHre NOJHOTO BHYTPEHHETO OTPAXKEHUS B ONTHYECKUX CBETOBOJAX.

Jlunza. Xom unyuerr B nuH3e. Onruueckas cucreMa (Qoroammapata, MHUKPOCKOINA H
Teneckona. ['a3 kak ontudeckasi cucreMa. bin3opykocTs U 1abHO30PKOCTb.

Pasnoxxenue 6enoro ceera B criekTp. OnbiTel HetoToHa. CrioskeHHe CIEeKTpaibHBIX 1IBETOB.
Jucnepcus ceera.

JlemoHcTpamuu.

[IpssMonMHENHOE paCIIPOCTPAHEHUE CBETA.

OtpaxeHnue cBera.

[Tonyuenne n300paxeHuii B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

IIpenomiienue cBera.

OnTHyeckuii CBETOBO/I.

Xon nyueit B coOuparolei aunse.

Xop Jydel B pacCenBaroLIeH JIMH3E.

[Tonmyyenne n300pa’keHUI C TOMOIIBIO JIMH3.

[TpuHumn neficTBus QoroanmnapaTa, MUKPOCKOIA U TEJIECKOIA.

Mopens riasa.

Paznoxxenue 6enoro ceera B CIIEKTP.

[Tonmy4yenue 6en0ro cBeTa Npu CIOKEHUH CBETa Pa3HbIX 1{BETOB.

JlabopaTopHbie pabOTHI U OTIBITHI.

HccnenoBanue 3aBUCMMOCTH yIJIa OTPAXKEHMsI CBETOBOTO JIyda OT yrija IaJeHusl.

N3ydenue xapakTepucTHK H300pakeHUs IIpeIMeTa B INIOCKOM 3epKalle.

HccnenoBanne 3aBUCHMOCTH yIUIa IPENOMIIEHMSI CBETOBOIO Jyya OT YIJla MaJeHUs Ha
IPaHUIE «BO3yX—CTEKIIO».

[Tonmy4yenue n300paXkeHU C MOMOIIIBIO COOMPAOLIEH JTHH3HI.

Onpenenenne (HOKYCHOTO PaCCTOSTHUS M ONTHYECKON CHIIbI COOMpAIOIIEH TNH3BI.

OMnBITH IO PA3NIOKEHHUIO OENIOro CBETa B CHEKTP.

OnBITHI 10 BOCTIPUSTHIO I[BETA MPEAMETOB IIPHU UX HAOIIOACHUN Yepe3 IBETOBbIE (PUIIBTPBI.

Keanmoguvle agnenus.



Omneitel Pezepdopaa u mmanerapuas mozaenb atoma. Moaens atoma bopa. Ucmyckanue u
norJyionieHue ceera aroMoM. KBautel. JIuneiuaTeie ClIEKTPHI.

PamnoaktuBHOCTh. Anbda-, Oeta- W ramma-usnydeHus. CTpoeHHE aTOMHOTO sjpa.
Hyknonnas wMogxens aromHoro sapa. HM3zorombel. PanuoaktuBHble mnpespamieHusa. llepuon
MOJIypacnaia aTOMHBIX sJIEp.

SAnepuble peakiuu. 3aKOHBI COXpPAHEHHUs 3apsiJJOBOTO WU MAacCOBOTO YHUCEN. DHEPIrusi CBS3U
aToMHBIX sifiep. CBs3b Macchl U SHepruu. Peaknum cunresa u genenus saep. MICTOUHUKY SHEpruu
ConHua u 3B€31.

SnepHas sHepretuka. JleicTBUs palMOAKTUBHBIX U3TyYEHUI HA KUBbIE OPraHNU3MBI.

JleMoHcTpauum.

CrexTphl U3JIy4eHHS U TOTJIOIIECHHUS.

CrieKTphl pa3nyuHbIX T'a30B.

CrnexTp Bomopo/a.

Hab6mronenue TpekoB B kamepe Bunbcona.

Pabora cuérurka HOHM3UPYIOIUX U3TYIECHUH.

Peructpanus uznydeHus NpupoJHbIX MUHEPAIOB U MPOAYKTOB.

JlabopaTopHblie pabOTHI U OTBITHI.

Habntoienne CriiomHbIX U JIMHEHYAThIX CIIEKTPOB U3JIyUEHUS.

UccnenoBanue TpeKOB: H3MEPEHUE OHHEPrUM YACTHIBI MO TOPMO3HOMY MyTH (110
dororpadusm).

N3mepenne pagnoakTuBHOTO oOHA.

[ToBTOpUTENBEHO-0000IIAOIINNA MOIYIIb.

[ToBTOPUTEIIEHO-0000IIAOIINK MOTYJTh TIPEAHA3HAYCH JJISI CUCTEMATH3AINKH U 0000IICHIS
MIPEIMETHOTO COJIEP’KAaHUSI U OMbITA AEATEIbHOCTH, MPUOOPETEHHOTO MPU M3YyYEHUH BCEro Kypca
(GU3MKHN, a TaKXKe JUIs MMOATOTOBKHM K OCHOBHOMY TOCYJIapCTBEHHOMY 3K3aMeHy MO (HU3UKE s
oOyuaromuxcsi, BHIOPABUINX ATOT y4EOHBIN MPEeIMET.

[Ipu u3ydyeHun JaHHOTO MOIYJISl PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIBI AESTEIHHOCTH,
Ha OCHOBE KOTOPBIX 00ECIIeUNBACTCS JOCTHKEHUE PEIMETHBIX U METANPEIMETHBIX TUIAHUPYEMbIX
pe3yibTaToB 0OydeHHs, (HOPMHUPYETCS €CTECTBEHHO-HAay4YHasi TPaMOTHOCTh: OCBOCHHE HAyUHBIX
METOJIOB HCCIIE[IOBAHUS SBICHUN TPUPOIBI U TEXHUKH, OBJIAJEHUE YMEHUSMHU OOBSICHATH
(bu3UYecKue SABJICHUS, PUMEHSIS TTOJIYYCHHBIC 3HAHUS, PENIaTh 3a]]a4M, B TOM YHCJIE KaYeCTBEHHbIC
U DKCIIEPUMEHTAIbHBIE.

[IpyHIMIIHATBEHO NEATEIBHOCTHBIM XapaKTep JaHHOTO MOIYJIA PEean3yeTcs 3a CYET TOro,
YTO 00yUaIOIUECs BBIMOIHSIOT 33/1aHUs, B KOTOPBIX MM MPEAaraercs:

Ha OCHOBE IMOJYYEHHBIX 3HAHUW PACIO3HABATh U HAYYHO OOBSICHATH (PU3NUYECKUE SIBJICHUS B
OKpY’Karolllel MpUpoJie U MOBCEIHEBHOM KU3HU;

WCIIOIb30BaTh HAYYHBIE METOJBI WMCCIAEAOBaHUS (PU3NUYECKHUX SIBJICHUH, B TOM YHUCIE IS
MIPOBEPKHU TUMOTE3 U MOTYyUYEHUS TEOPETHUECKUX BBIBOJIOB;

OOBSACHITh HAYYHBIE OCHOBBI Han00JIe€ BAXKHBIX JOCTHKEHHM COBPEMEHHBIX TEXHOJOTHA,
HampuMep, MPaKTHYECKOTO HCIOJIb30BaHUS Pa3IMYHBIX MCTOUYHHKOB SHEPTrUU HAa OCHOBE 3aKOHA
MIPEBPAIICHUS U COXpPAaHEHUS BCEX U3BECTHBIX BUJIOB DHEPTHUH.

Kaxnas w3 TeM JaHHOTO MOAYJS BKJIIOYAET HKCIEPUMEHTAJIbHOE HCCIEI0BAHUE
obo0maromero xapakrepa. Moayab 3aBepiiaeTcs MPOBEICHUEM TUArHOCTHMUECKOW W OIIEHOYHOM
paboThI 32 Kypc OCHOBHOTO OOIIIETO 00pa30BaHMUS.

IInanupyembie pe3yJbTarbl OcBoeHusi ¢(u3nku (0a30Bblil ypOBEeHb) Ha YPOBHeE
OCHOBHOI0 00111er0 00pa30BaHUs.

W3yuenne ¢(u3MKH Ha ypOBHE OCHOBHOIO 0OmIero o0pa3oBaHHs HANpaBlIeHO Ha
AOCTHXKCHUC JIMYHOCTHBIX, MCTAIIPEAMCTHBIX U MTPECAMETHBIX O6p330BaTeJ'H)HBIX PE3YIBTATOB.

B pesynprare wusydyeHus (U3MKM Ha YpPOBHE OCHOBHOTO 0OmIIero oOpa3oBaHHs Y



oOy4arorerocs 6ynyT chhOpMHUPOBAHBI CIEIYIONINE TUYHOCTHBIE PE3yIbTaThl B YaCTH:

1) naTprOTUYECKOrO BOCIIMTAHHUSA:

MPOSIBJICHUE MHTEpPeca K UCTOPUM U COBPEMEHHOMY COCTOSIHHIO POCCHUUCKOW (DU3UYECKOM
HayKH;

LIEHHOCTHOE OTHOIIEHUE K JIOCTHIKEHUSM POCCUHCKUX YUEHBIX-(DU3HKOB;

2) rpa’/1aHCKOI0 U JYXOBHO-HPABCTBEHHOI'O BOCIIUTAHUS:

TFOTOBHOCTh K aKTHBHOMY Y4YaCTHIO B OOCYXJIEHHWU OOIIECTBEHHO-3HAUMMBIX U STHYECKHX
po6JIeM, CBA3aHHBIX C MPAKTUYECKUM IPUMEHEHUEM TOCTHKECHUN (PU3UKH;

OCO3HaHHE BaYKHOCTU MOPAIbHO-3TUYECKUX MIPUHIIUIIOB B JACSITEILHOCTU YUEHOTO;

3) 3CTETUYECKOTO BOCIIUTAHUS:

BOCIIPHSITHE JCTETHUECKUX KadyecTB (PU3MUECKOW HayKu: €€ TapMOHHUYHOTO MOCTPOCHHS,
CTPOTOCTH, TOUHOCTH, JTAKOHUYHOCTH;

4) HEeHHOCTH HAyYHOTO [TO3HAHUS:

OCO3HaHHE LEHHOCTU (DU3MUECKON HAyKM KaK MOIIHOIO WHCTPYMEHTa IO3HAHUS MHPA,
OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaKHEHIIEH COCTABIIAIOIIECH KYJIBTYPBI;

pa3BUTHE HAYYHOU JTF0O03HATEIHLHOCTH, HHTEPECA K UCCIIEI0BATEIbCKON eI TeNbHOCTH;

5) bopMupOBaHHS KYIbTYPBI 3J0POBBS M SMOIIMOHATIHLHOTO OJIATOTIOTY I S :

OCO3HaHUE LIeHHOCTH 0e30macHoro o0pasa )KM3HH B COBPEMEHHOM TEXHOJIOTHYECKOM MHUPE,
BaXHOCTH IPaBWJ OE30MACHOTO TOBEACHHS HAa TPAHCIOPTE, HA JOPOrax, C JJIEKTPUYECKUM U
TEIUJIOBBIM 00OPYIOBaHUEM B IOMAIIHUX YCIOBHUSAX;

c(OpPMHPOBAHHOCTH HABBIKA pedIIeKCHH, IPU3HAHIE CBOETO IpaBa Ha OIMIMOKY M TaKOTO JKE
IpaBa y APyroro 4eiaoBeKa;

6) TpyIOBOTO BOCIIUTAHUS:

7) aKTUBHOE y4acTHE B PEIICHUU MPAKTUYECKUX 3aj]a4 (B paMKaxX ceMbH, 00pa30oBaTeIbHOM
OpraHM3allM, HAaCeJIEHHOIo IIyHKTa, POAHOrO Kpas) TEXHOJOIMYECKOM M  COLUalIbHON
HAMPaBIEHHOCTH, TPEOYIOIMIUX B TOM YKcie U GU3MUECKUX 3HAHUI;

MHTEPEC K MPAKTHYECKOMY M3YUEHUIO podeccuil, CBA3aHHBIX ¢ (PU3UKOIA;

8) 2KOJIOTUYECKOT0 BOCITUTAHUS:

OpHEHTAIsl Ha NpPUMEHEHHWE (U3WYECKHX 3HAHUM s pelmeHus 3afad B 00JacTh
OKpPY’KAIOIleH Cpenbl, IUIAHWPOBAHMS TOCTYNKOB M OLIEHKM HMX BO3MOXHBIX INOCIEACTBHM IS
OKpY>Karollen Cpeibl;

0CO3HaHME TTI00AILHOTO XapaKTepa 3KOJIOIMYeCKUX Mpo0IeM U IMyTel UX pelIeHus;

9) amantanuy K U3MEHSIOIUMCS YCIOBHSIM COLMAIBHON U PUPOJHON CPEIbI:

NOoTpeOHOCTh BO B3aUMOJCHCTBUM TpPU  BBIIOJIHEHUH HCCIEJOBAaHUH M IPOEKTOB
($u3nYecKoil HaNpPaBIEHHOCTH, OTKPBITOCTD OMNBITY U 3HAHUSAM APYTHUX;

MTOBBIILIEHUE YPOBHS CBOE KOMIIETEHTHOCTHU Y€pE3 MPAKTUUECKYIO ACSITEIBHOCTD;

NOTpeOHOCT, B (OPMHUPOBAHUU HOBBIX 3HAaHUH, B TOM uucie (OpPMYJIHPOBAaTh HJEH,
MOHATUS, TUIIOTE3bI O (PU3NYECKUX 00BEKTaX U SIBICHUSX;

OCO3HaHue AePUIIMTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 00J1acTH (PU3UKH;

IUTAHUPOBAHKUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (PM3NYECKUX 3HAHUM;

CTpEMJIEHHE aHAIU3UPOBAThH U BBISBIISITH B3aUMOCBSI3H NPUPOIbI, OOIIECTBA U SKOHOMUKH, B
TOM YHCJIE€ C UCIIOJIb30BaHUEM (PU3NYECKUX 3HAHUM;

OLICHKa CBOUX JEWCTBUH ¢ Yy4€TOM BIMAHHUA Ha OKPYXAIOUIYI0 Cpedy, BO3MOXKHBIX
r7100aIbHBIX MOCIIEACTBUH.

B pesynprate wu3yueHuss (UMK Ha ypOBHE OCHOBHOTO 00Imero oOpa3oBaHUs Yy
oOyuyaromerocst  Oyayr  chopMupoBaHBl ~ MeETalpeIMETHbIE  pe3yJbTaThl,  BKJIIOYAIOIINE
MO3HABATENIbHBIE YHUBEpCAJIbHBIE YyueOHbIE JAEWCTBHUS, KOMMYHHUKATHBHBIE YHHBEpCAJIbHbBIE
y4ueOHbIe IeCTBUS, PEryJIATUBHbIC YHUBEpCAIbHbIE yueOHbIE AeHCTBUS.

OBnazneHne yHUBEPCAIbHBIMU Y4€OHBIMH ITO3HABATEIbHBIMU JEHCTBUSMU:

1) 6a3oBbI€ JIOTHYECKUE JCHCTBUS:



BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC MIPU3HAKNA O0BEKTOB (SIBICHHN );

yCTaHABJIMBATh CYIIECTBEHHBIH MPHU3HAK KiacCU(UKAIMK, OCHOBAaHUS i 0000OUIeHUS U
CpaBHEHWSI,

BBISIBIIITh 3aKOHOMEPHOCTH M TNPOTHBOPEYHs B paccMaTpuBaeMbIX (akTax, JaHHBIX H
HAOJIOICHUSX, OTHOCSAIIMXCS K (PU3UUECKUM SIBIICHUSIM;

BBISIBIIAITh [IPUYMHHO-CJICICTBEHHBIE CBSI3M NpPU  M3Y4YeHUH (U3NYECKUX SBICHUN U
MPOIIECCOB, TPOBOJUTH BBIBOABI C  HWCIOJB30BAHUEM JCIYKTHBHBIX W  WHIYKTHBHBIX
YMO3aKIIOYEHUH, BBIIBUTATh THIIOTE3bI O B3AUMOCBA3X (PU3NUECKUX BEINYMH;

CaMOCTOSATENILHO BBIOMPATh CHOCOO pelieHus y4deOHOW (u3nueckon 3amaud (CpaBHEHUE
HECKOJIbKUX BapUAHTOB PEIICHHS, BBHIOOP HAMOOJEe IMOAXOJIIECIO C Y4ETOM CaMOCTOSITEIBHO
BBIJICJICHHBIX KPUTEPHUEB).

2) 6a30BbIC UCCIIEIOBATEIILCKUE ICHCTBHS:

MCIOJIb30BATh BOMPOCHI KaK UCCIIEA0BATEILCKUI HHCTPYMEHT TIO3HAHUS;

MPOBOJIUTH IO CaMOCTOSITEJIPHO COCTABICHHOMY IUIAHY OIIBIT, HECIOXKHBIA (U3NUCCKUN
HKCHEPUMEHT, HEOOJIBIIIOE NCCIIEOBAHIE (PU3UYECKOTO SBICHUS;

OLICHUBATh HAa TPUMEHHUMOCTh M JIOCTOBEPHOCTh HWH(POPMAIUIO, IOJYyYCHHYIO B XOJIE
WCCIICIOBAaHMSI WJIH SKCIICPUMEHTA,;

CaMOCTOSITENILHO (HOPMYIUPOBaTh OOOOLICHUS W BBIBOJBI 10 pe3yJbTaTaM MpPOBEIEHHOTO
HaOJIOACHNS, OTIBITA, UCCIICTOBAHMS;

MIPOTHO3UPOBATh BO3MOXKHOE JajbHEUICEe pPa3BUTHE (UIUYECKUX IPOIECCOB, a TaKKe
BBIJIBUTATH TPEATIONI0KEHUS 00 X Pa3BUTHU B HOBBIX YCIOBUSAX U KOHTEKCTaX.

3) pabora ¢ uHpopMaIuei:

NPUMEHSTh Pa3JIMYHbIE METO/bI, WHCTPYMEHTBI W 3alpochl MpH TIOUCKE U OTOOpe
WHGPOPMAIIMY WK TaHHBIX C YIETOM MPEUIOKEHHOW yueOHOM (hPU3NYEeCKOl 3a/1a4H;

aHATM3UPOBATh, CHCTEMAaTU3UPOBATh U HHTEPIIPETUPOBATh HH(OOPMAIIHIO PA3THYHBIX BUIOB
1 GOpPM MPEICTABICHHUS,

CaMOCTOSITENIHO ~BBIOMpAaTh ONTHUMAJIbHYIO (OpMy TpeacTaBieHUsT HWHPOPMAIMH U
WLTIOCTPUPOBATh PelIacMbIe 3a7audl HECJIIOKHBIMUA CXEMaMH, TarpaMMaMu, WHOU TpaduKod U ux
KOMOMHAIIHSIMH.

OBnajzieHne yHUBEPCAIbHBIMU y4€OHBIMU KOMMYHUKATUBHBIMH J€HCTBUSMU:

1) obmienue:

B X07ie 00CyaAeHus1 y4eOHOro MaTepualia, pe3yJabTaToB JJAOOPATOPHBIX pabOT U MPOEKTOB
3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBbl M BBICKA3bIBaTh HJICH, HAIlEJICHHBIC Ha
peleHne 3ajjau 1 MoJiiep kaHue OaroxenaTeaIbHOCTH OOLICHNUS;

COIOCTABJIAITH CBOM CY)KJICHUS C CYXKIECHUSIMH JIPYTHX YYaCTHUKOB JHAaJora, 0OHapYKUBaTh
pas3iuyKe U CXOJICTBO MO3HULINH;

BBIPA)XaTh CBOIO TOYKY 3PEHHSI B YCTHBIX M MUCHMEHHBIX TEKCTaX;

MyOJINYHO MPEACTABIATh PE3yJIbTAThl BHITOJHEHHOTO (PU3MUYECKOTO OIBITA (IKCIEPUMEHTA,
WCCJIIOBAHMS, IPOEKTA).

2) coBMeCTHas JAesITeIbHOCTb (COTPYAHUYECTBO):

MOHMMATh M WCIIOJIb30BaTh NMPEUMYIIECTBA KOMAHIHOW W WHAWBUIYAIILHOW pabOTHI TpH
pelIeHNH KOHKPETHON (PU3NYeCKOil MpoOieMbl;

NPUHUMATh IEJIH COBMECTHOW JIESTENBPHOCTH, OpPraHW30BHIBATH NEHCTBHSA 1O €€
JOCTIDKEHHUIO: PAaCHpeleNsiTh pOJiM, OOCYXJIaTh MPOLECCHl M PE3yNbTaThl COBMECTHOH pPabOTHI,
000011aTh MHEHUSI HECKOJIBKHX YEIIOBECK;

BBIMOJIHATE CBOIO YacTh palOOThI, JOCTHrasi KaueCTBEHHOTO pe3yjbTaTra I0 CBOEMY
HATPaBJICHUIO U KOOPIMHUPYS CBOM JICHCTBHSI C IPYTHMHU WICHAMH KOMAH/IBI;

OLIEHUBATh KaueCTBO CBOETO BKJIAJa B OOIIMI MPOJYKT MO KPUTEPUSM, CAMOCTOSTENHHO
cOpPMYIUPOBaHHBIM YYaCTHUKAMH B3aHMOICHCTBHSL.

OBnazieHne yHUBEPCATbHBIMU YUY€OHBIMU PETYISTUBHBIMU JHCTBUSMU:



1) camoopranu3arus:

BBISIBJIATH TPOOJIEMBI B JKM3HEHHBIX U y4YEOHBIX CHUTYyallUsX, TPEOYIOIIMX Ul pPELICHHUs
(hbUBUYECKUX 3HAHUI;

OPHEHTUPOBATbCS B PA3IMYHBIX TOAXOJAX MPHHATUS pEUIeHUH (MHIUBUAYaJIbHOE,
IPUHATUE PELLEHMsI B IPYIIIE, IPUHATUE PEIIEHUM rpymnoi);

CaMOCTOSITENIHO ~COCTAaBJIATH QJITOPUTM pelIeHUs (U3NYECKOM 3aJaud  WIM IUIaHa
HCCIIEIOBAaHMsSI C YYETOM UMEIOILUXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAThH
IIpeAJIaracMble BapUaHThl PEILICHU;

IIPOBOJIUTH BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PELICHUE.

2) CaMOKOHTPOJIb:

JaBaTh OLIEHKY CUTYAIlMH U NIPEJJIarath IiaH e€ U3MEHEHHUS;

OOBSICHATh NPUUYMHBI JOCTHXKEHMs (HEAOCTHXKEHMs) Pe3y/lbTaTOB JEATEIbHOCTH, JaBaTb
OLIEHKY MTPHOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb (B TOM YHCJIE B XOJ BBINOJHEHHS (PU3MUECKOro
WCCIICZIOBAaHHUSI WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSTENHCTB, M3MEHMBIIMXCS CHTYallUH,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKILIUX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATa IENIN U YCIOBHSIM.

3) SMOLMOHAJIbHBINA UHTEIIEKT:

CTaBUTH ceOs Ha MECTO JAPYrOro YesIOBeKa B XOJ€ CIopa WU AUCKYCCHU HA HAYYHYIO TEMY,
IIOHUMAaTbh MOTHUBBI, HAMEPEHHsI U JIOTUKY JIPYTOro.

4) npunsiTHe ce0s U IPYTUX:

IIPU3HABATh CBOE MPABO HAa OLIMOKY MpU pelIeHnd (PU3MUECKUX 3a]1ad WM B YTBEPKIAECHUSIX
Ha Hay4YHBIE TEMBI U TAKOE K€ MPaBO JPYroro.

IIpenmeTrHble pe3yJbTaThl 0CBOCHHS POrpaMMbl 10 (pusnke (0a30BbIil YPOBEHB).

IIpenmeTHble pe3ynbTaThl OCBOCHUS IIPOrPaMMBI 110 (PU3HMKE K KOHILy 00yueHHs B 7 KJacce:

[IpenmerHbie pe3ynbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaKaThb COPMHUPOBAHHOCTH y
o0yyJaromuxcs yMeHuil:

WCII0JIb30BaTh MOHSTUS: (PU3NUECKHE U XMMHUUYECKUE SIBJICHUS, HAOII0ACHNE, SKCIIEPUMEHT,
MOJIeNIb, TUIOTE3a, €AMHUIBI (PU3MYECKUX BEIWYMH, aTOM, MOJEKYJa, arperatHbleé COCTOSHUS
BemiecTBa (TBEpHOE, JKUIKOE, Ta3000pa3HOE), MEXaHWYECKOEe JBIIKEHHE (paBHOMEPHOE,
HEpaBHOMEPHOE, MPSIMOJIMHENHOE), TPAEKTOpHs, paBHOJCHCTBYOMMAs cull, fedopmanus (ynpyras,
MJIACTUYECKas ), HEBECOMOCTh, COOOIIAIOIINECS COCY/IbI;

pa3nuuath siBieHus (audQysus, TemoBoe IBMKEHHWE YacTUI[ BELIECTBAa, PaBHOMEPHOE
JBUKEHME, HEpaBHOMEPHOE JBUKEHHE, NHEPIIMS, B3aUMO/IEHCTBUE TEJl, pAaBHOBECHE TBEPABIX TEI C
3aKpENJIEHHON OCBIO BpallleHHUs, Mepefada JaBlIeHUs TBEPABIMU TENIaMH, KUIAKOCTSIMHM U Ta3aMH,
aTMoc(epHOe JaBleHMe, IIJIaBaHUe TeJl, MPEBpalleHNs MEXaHNYEeCKON SHEpruH) M0 OMHCAHUIO MX
XapaKTepHBIX CBOIMCTB U HA OCHOBE OMBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3NYECKOE SIBICHHE;

pacrno3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3UUECKUX SBJICHHUM B OKPY)KAIOIIEM MHpE, B TOM
qucie GU3NUecKre SBJICHHUS B IPUPOAE: MPUMEPHI IBUKEHUS C Pa3IMYHBIMU CKOPOCTSIMH B KHBON
U HEXKHUBOW MpPUPOJE, NEHCTBHE CUIIBI TPEHUS B NMPUPOJE U TEXHUKE, BIUSHUE aTMOCPEPHOTO
JaBJIEHUs] Ha >KUBOM OpraHu3M, IUIaBaHUE PbIO, pbIYard B TEJIe YellOBeKa, MPU ITOM IEPEBOAUTH
MPAKTUYECKYIO 3aJauy B Y4eOHYIO0, BBIJENATh CYLIECTBEHHbIE CBOMCTBA (MpU3HAKU) (PU3MUECKUX
SIBIICHHI;

ONKCHIBATh W3YYEHHBIE CBOMCTBa Tel M (U3NYECKUE SIBJICHUS, UCIHONB3YS (pu3mueckue
BEJIMYMHBI (Macca, 00bEM, MIIOTHOCTh BEIIECTBA, BPEMs, IyTh, CKOPOCTh, CPEIHSS CKOPOCTh, CHJIA
YIPYTOCTH, CUJa TSXKECTH, BEC Tejla, CHJia TPEHUs, JaBlieHue (TBEPAOro Teina, >KUIKOCTH, ra3a),
BBITAJIKUBAIOIIAs CHJIA, MEXaHW4eckas pabdoTa, MOIIHOCTh, IUJICUYO CHJIBI, MOMEHT CHIIBI,
KO3 (ULUEHT MOJIE3HOro EHCTBUS MEXAHU3MOB, KMUHETUYECKas: M MOTEHI[MaIbHAas SHEPTus), Npu
OINMCaHWU MPABUIIBHO TPAKTOBAThH (PU3UYECKUIA CMBICI UCIOIB3YEMBIX BEIMYHH, UX 0003HAUEHUS U



eIUHULB (U3NYECKUX BEJIMYUH, HAXOAUThb (OPMYJbI, CBA3BIBAIOIINE JAaHHYIO (PU3UYECKYIO
BEJIMYMHY C JPYTUMHU BEIMYUHAMHU, CTPOUTH TPAaPUKUA H3YYCHHBIX 3aBUCHUMOCTEH (HU3HUECKUX
BEJIMYMH;

XapaKTepu30BaTh CBOMCTBA TN, (PU3MUECKUE SBICHUS W IMPOLECCHI, UCIOIb3Ys MpaBUIIa
CoXKeHus cui (BIOJIb OJHOW TpsiMOi), 3akoH I'yka, 3akoH Ilackais, 3akoH Apxumena, MpaBUIIO
paBHOBecHs pbiyara (0J0Ka), «30JI0TOE MPABUIIO» MEXaHUKH, 3aKOH COXPAHEHUS MEXaHHMYECKOU
SHEPTUH, IPU 3TOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA M 3allUCHIBATh €r0 MaTEMaTHYECKOE
BBIPAKCHHUE;

OO0BSACHATH (PU3HUECKUE SIBJIICHUS, MIPOLIECCHl U CBOWMCTBA TEJ, B TOM YHCIE U B KOHTEKCTE
CUTYyallull MPaKTHUKO-OPUEHTUPOBAHHOTO XapakTepa: BBIABIATh NPUYUHHO-CIEICTBEHHBIE CBA3H,
CTpOUTH OOBSICHEHHE W3 1—2 JOrMYecKHX IIaroB C HMCIOJIb30BaHHMEM |—2 HM3Y4YEeHHBIX CBOWMCTBA
(bu3nyecKux sBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemaTh pacu€THbIC 3a1auu B 1—2 1eHCTBUS, UCTIONB3YS 3aKOHBI M (POPMYIIBI, CBSI3BIBAIOIIIHE
¢dbu3nueckue BENMYMHBI: Ha OCHOBE aHallM3a YCJIOBUS 3aJaud 3alKChIBaTh KPaTKOe YCIOBHE,
MOJICTABIIATh (PU3MUYECKHE BEIWYMHBI B ()OPMYIBl M IPOBOIUTH PACUYEThI, HAXOAUTH CIIPABOYHBIC
JaHHbIE, HEOOXOAMMBIE JJIsl PELICHUS 3a/1a4, OLICHUBATh PEATUCTUYHOCT NOJYyYeHHON (pu3nueckoi
BEJINYUHBI;

pacrno3HaBaTh MpoOJIeMbl, KOTOPbIE MOKHO PEUIUTh MPU MOMOIIN (PU3NYECKHX METOJIOB, B
ONMCAaHUU MCCIEAOBAaHUS BBIIEIATH IPOBEPAEMOE MPEANOIOKEHHE (TUIOTE3Y), pa3iuyarbh U
HMHTEPIPETUPOBATH OTYUYEHHBIA PE3yNbTaT, HAXOAUTh OLIMOKH B XOJI€ OMbITA, IPOBOAUTH BHIBOIBI
I10 €ro pe3yJibTaTaMm;

MIPOBOAUTDH OMBITH IO HAOMIOACHUIO (PUBNUYECKUX SIBICHUN WM (U3NYECKUX CBOWCTB TEN:
(dbopMyIHpOBaTh TIPOBEPSEMBIC TPEINOIOKEHHS, COOMpPATh YCTaHOBKY U3 NPEIJIOKEHHOTO
000pyIOBaHUs, 3aITUCHIBATH X0/ OMBITAa U (HOPMYIUPOBATH BHIBOJIBI;

BBIIIOJHATH TPSMbIE M3MEPEHUS] PAcCTOSHUSA, BPEMEHHU, Macchl Tena, o0bEMa, CUIIbl U
TEMIIEPATyphl C HCIOIb30BAHHUEM AHAJIOTOBBIX M IUGPOBBIX NPUOOPOB, 3aMUCHIBATH MOKA3aHUS
puOOPOB ¢ YIETOM 3aJaHHON a0COTFOTHON MOTPEITHOCTH U3MEPEHUIA;

MPOBOANUTh HCCIIEOBAHHE 3aBHCUMOCTH OJHON (PU3MYECKON BEIWYMHBI OT JIPYrod C
HCIOJIb30BAaHUEM IMPSAMBIX H3MEpPEHUH (3aBUCHUMOCTH IYyTH PaBHOMEPHO JBHXKYLIETOCs Tejaa OT
BPEMEHHU JBWKEHMs Tela, CHJIbl TPEHUs CKOJIBXKEHHMs OT Beca Tesla, KadyecTBa 00paboTKH
MOBEPXHOCTEH TEN M HE3aBUCHMOCTH CWJIbl TPEHHUS OT IUIOIIAAN COMPUKOCHOBEHHS TE€J, CHUJIbI
YIPYTOCTH OT YJUIMHEHUS TPYKUHBI, BHITAIKUBAIOIIECH CHIIBI OT 00bEMa MOTpyKEHHON YacTu Tena
U OT IUIOTHOCTH JKUIKOCTH, €€ HE3aBUCUMOCTU OT IUIOTHOCTH TeJa, OT TIyOMHBI, Ha KOTOPYIO
MOTPYXKEHO TENO, YCIOBUI TJIaBaHUs TeJ, YCIOBUN paBHOBECHs pblyara M OJOKOB, y4acTBOBaTh B
IUTAHUPOBAHUM y4€OHOIO MCCIIEOBAHUS, COOUPATh YCTAaHOBKY U BBINOJHSITH U3MEPEHUS, CIenys
MPEeIJIOKEHHOMY TUIaHy, (UKCHPOBATh pPE3yAbTaThl MOJYYEHHOW 3aBHCHUMOCTH (U3NYECKUX
BEJIMYMH B BUJE MNPEIJIOKEHHBIX TaOMUIl M TpadHUKOB, NMPOBOJUTH BBIBOABI IO pE3yJbTaTamM
HCCIIE0OBAHUS;

MIPOBOANTH KOCBEHHbIE U3MepeHUsl (PU3MUECKUX BEJIMYMH (IJIOTHOCTH BELIECTBA JKUIKOCTH
U TBEPAOrO Tela, CUjla TPEHHUS CKOJBbXEHUS, JaBJICHHE BO3/JyXa, BBITAIKMBAIONIAs CHIIA,
JefcTByIOIasl Ha MOTPYXEHHOE B JKUIKOCTH TENO, KOA()(UIMEHT MONe3HOro AEHCTBUS MPOCTHIX
MEXaHU3MOB), CIEAysl MpPeUIOKeHHOW WHCTPYKLUMHU: TPH BBIMOJIHEHUH HW3MEpeHuil coOuparhb
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY U BBIYUCIIATH 3HAUEHUE NCKOMOM BEIMYNHBI;

co0Jr01aTh MpaBuiIa TEXHUKHU O€30MIaCHOCTH MPU paboTe ¢ 1abopaTopHbIM 000pYyI0BaHUEM;

MMETh MpEeICTaBICHUE O MPUHIUIAX JIeUCTBUS MPUOOPOB U TEXHUYECKUX YCTPONCTB: BECHI,
TEPMOMETpP, JMHAMOMETpP, COOOLIAIOIIMECs] COCYAbl, OapoMeTp, pblYar, MOABMXKHBIA U
HEMOJIBUKHBIN OJIOK, HAKIIOHHAS TIOCKOCTb;

XapaKTepu30BaTh MPUHIMIBI JIE€HCTBUSA U3YYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOHCTB C
UCIOJIb30BAaHWEM MX OINUCaHus (B TOM 4YHCIE: MOAIIMIHHUKH, YCTPOMCTBO BOJONPOBOAA,
TUJIPaBIMYECKUI TIPECC, MAHOMETP, BBICOTOMED, MOPIIHEBON HACOC, ApEOMETP), UCIIOJIBb3Ys 3HAHUS



0 CBOMCTBaX (PU3NUYECKUX SBJIICHUNA U HEOOXOAMMBIC (PU3NUECKHE 3aKOHBI M 3AKOHOMEPHOCTH;

MPUBOJIUTh  NPUMEPHl  (HAXOOUTh HWHMOpPMALMIO O MPUMEpPax) MPAKTHIECKOTO
HCIIOTh30BaHUsl (PU3UYECKUX 3HAHUI B TIOBCEHEBHOM KU3HM 11 oOecrieueHrs 6€30MacHOCTH TIPH
oOparteHuu ¢ mpudopamMu M TEXHHYECKUMHU YCTPOMCTBAMH, COXPAHECHHUS 3I0POBbS U COOIIOICHIS
HOPM 3KOJIOTHYECKOTO TIOBEICHHSI B OKPYXKAIOIIEH Cpejie;

OCYIIECTBISTH OTOOP MCTOYHUKOB MH(OpManmu B VIHTepHETE B COOTBETCTBHHU C 33JIaHHBIM
MMOMCKOBBIM 3allpOCOM, Ha OCHOBE HMEIOIMIUXCA 3HAHUW W MyTEM CpaBHEHUS Pa3IMYHBIX
HMCTOYHUKOB BBICTATh WH(GOPMAIMIO, KOTOpas SIBISETCS MPOTUBOPEUYMBOW WM MOXKET OBITh
HEJIOCTOBEPHOI;

WCIIOIb30BaTh IIPH BBINOJHEHUHM YYEOHBIX 3aJaHUil HAYYHO-TIONMYJSIPHYIO JIUTEPATypy
(U3HYECKOTO CONIePIKaHUs, CIIPABOYHBIC MaTEPUAIIBI, pecypchl ceTr MHTepHeT, BiIaieTs npuémMamMmu
KOHCIIEKTUPOBAHMS TEKCTa, IpeoOpa3zoBaHus MHPOPMAIIUH U3 OJTHON 3HAKOBOW CHCTEMBI B APYTYIO;

co3/1aBaTh COOCTBEHHBIC KpaTKWE MUCHMEHHBICE M YCTHBIE COOOIICHHS HAa OCHOBE 2-3
HMCTOYHUKOB HH(POPMAIIMH, B TOM YHCJIE MyOJIMYHO MTPOBOJIUTHh KPATKHE COOOIICHUS O pe3yibTaTax
MPOCKTOB WJIM Y4YEOHBIX HCCICAOBAaHUM, NpPU OSTOM TPAMOTHO HCHOJIb30BaTh HW3YUCHHBIN
MOHSATUHHBIN anmapar Kypca (U3uKH, COPOBOXKIATh BRICTYIICHHE MTPE3CHTAIINCH;

MPU BBITIOJIHEHUM YYEOHBIX TPOEKTOB M HCCIICOBAHUN pacHpenessiTh OO0S3aHHOCTU B
rpymnIme B COOTBETCTBUH C MOCTAaBJICHHBIMU 3aJauyaMu, CJICIUTh 32 BBINOJIHEHUEM IUIaHa JIEHCTBUH,
OIICHMBAaTh COOCTBEHHBIM BKJIaJ B JEATEIBHOCTh TPYIIIbI, BBICTPAUBATh KOMMYHUKATUBHOE
B3aMMO/ICIICTBIE, YUUTHIBAsI MHEHUE OKPYKAIOIIHX.

[IpenmeTHble pe3ynbTaThl OCBOCHUS IIPOrPaMMBbI 110 pHU3HMKE K KOHILy o0yueHus B 8 Kiacce:

[IpenmerHbie pe3ynabTaThl Ha 0Aa30BOM YpPOBHE JIOJDKHBI OTpa)kaTh c(hOpMHUPOBAHHOCTH Y
o0yyJaromuxcs yMeHuil:

UCIIOJIb30BaTh IOHATHS: Macca W pa3Mepbl MOJEKYJ, TEIUIOBOE JABM)KEHHE aTOMOB MU
MOJIEKYJI, arperaTHble COCTOSIHUS BELECTBA, KPUCTAJUINYECKUE U aMOp(HbIE Tela, HACKIILEHHbIN U
HEHACBIUICHHBIA TMap, BJIAXHOCTb BO3/JyXa, TEMIEpaTypa, BHYTPEHHSsS DSHEPIUs, TEIJIOBON
JBUraTellb, JJIEMEHTAPHBIA 3JIEKTPUUECKUN 3apsij, dSJEKTpUYECKoe I0Jie, IPOBOJHUKU U
JUBJIEKTPUKHU, IIOCTOSIHHBIHN 3JIEKTPUUECKUN TOK, MarHUTHOE TI0JIE;

pa3nuyath SBJIEHUS (TEIUIOBOE paclIMpeHHe U cXKaThe, TeIuloneperaya, TEIIoBOe
paBHOBEcHE, CMauuMBaHWE, KaNWUISIPHbIE SIBJICHUS, UCHapeHue, KOHIEHCAllUs, IUIaBJICHHE,
KpUCTalu3anus (OTBepAeBaHUE), KHUIIEHUE, Terulonepenaya (TEmIONpOBOJIHOCTb, KOHBEKIIHS,
U3Iy4EHUE), DIIEKTPU3aLUs Tell, B3aUMOJAEHCTBHE 3apsioB, ICHCTBUSA DIEKTPUUYECKOIO TOKa,
KOPOTKOE 3aMbIKaHHE, B3aUMOAECHCTBUE MAarHWTOB, JAEMCTBHME MarHUTHOTO IOJISI HAa MPOBOJHUK C
TOKOM, 3JIEKTPOMAarHUTHasT MHAYKLHS) 10 ONMCAHMIO UX XapaKTEPHBIX CBOWCTB M Ha OCHOBE
OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUYECKOE SIBICHUE;

pacrno3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3UUECKHUX SBJICHHUM B OKPY)KAIOIIEM MHUpE, B TOM
yuciae (U3NYecKHe SBJICHUS B MPHUPOJE: MOBEPXHOCTHOE HATSDKEHHE M KalWJUIApHBIE SBICHHS B
IPUPOJE, KPUCTAJUIBI B IpHpoje, u3nydeHue CoiHIa, 3aMep3aHue BOJOEMOB, MOPCKHE OpH3BI,
o0pa3oBaHHe POCHI, TyMaHa, UHEs, CHEra, JIEKTPUUYECKUE SBJICHUS B aTMocdepe, dJIeKTPUIECTBO
KHUBBIX OPraHU3MOB, MarHUTHOE T0JI€ 3eMJIU, Apei( MOITI0COB, POJIb MATHUTHOTO MOJIS VIS KU3HU
Ha 3emJie, NOJSIPHOE CUSIHUE, IIPH 3TOM MEePEBOAUTH NMPAKTHUECKYIO 337auy B y4eOHYIO, BBIJCIATh
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKHN) PU3NUECKUX SBICHUII;

OIMCHIBATh W3YyYEHHBIE CBOWCTBA Tel W (puU3MUYEecKHe SBICHUS, HMCIONB3Ys (U3NYECKHE
BEJIMYMHBI (TemIepaTypa, BHYTPEHHSSI SHEPrus, KOJMYECTBO TEIUIOTHI, yAeNbHas TEII0EMKOCTh
BEIIIECTBA, yJeNbHas TEeIJIoTa IUIaBJIeHHs, yIelIbHas TEIUI0Ta MapooOpa3oBaHus, yaelbHas TeIioTa
CrOpaHus TOIUIMBA, KO3((UIMEHT MOJEe3HOro IACHCTBHS TEIUIOBOM MAIIUMHBI, OTHOCHTEIbHAsS
BIQKHOCTh BO3[yXa, OJJIGKTPUYECKUI 3apsj, CHUJla TOKa, DJIEKTPUYECKOE HaIpsHKEHHE,
COIIPOTHBIIEHHE IPOBOJHUKA, YJEIBHOE CONPOTUBICHUE BEIIECTBa, padoTa U MOIIHOCTb
AJIEKTPUUYECKOTO TOKA), IIPU OMHMCAHUM MPABUIBHO TPAKTOBATh (PU3NUECKUN CMBICT UCTIOIb3yEMBIX



BEIMYMH, 0003HAYEHUs U €IUHMILBI (PU3MUYECKHX BEIMYUH, HaXOIUTh (OPMYJbI, CBSA3bIBAIOIINE
TaHHYI0O (U3MYECKYI0 BEIMYMHY C JAPYTUMH BEJIMYMHAMH, CTPOUTHh TpauKu H3yYEHHBIX
3aBUCUMOCTEN (PU3MUECKUX BEINYMH;

XapaKTepu30BaTh CBOMCTBA TeJ, (U3NUYECKUE SBICHHUS M MPOLECCHI, UCTIONb3ys OCHOBHBIC
IIOJIOKEHUS MOJIEKYJIIPHO-KMHETHYECKOM TEOpUU CTPOCHHs BEUIECTBA, NPHUHLHUII CYNEPIO3ULIUAN
noJiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsiaa, 3akoH OMa JJis yyacTKa Lenu, 3aKOH
Jlxoynsa-JIeHna, 3aKOH COXpPaHEHUs DSHEPruu, HpU 3TOM yMETh (OPMYIMPOBATH 3aKOH U
3aMHChIBaTh €70 MATEMAaTUYECKOE BBIPAKEHUE;

OOBSICHATh (PU3NYECKUE MPOLIECCHl U CBOMCTBA TEJ, B TOM YUCIIE U B KOHTEKCTE CUTYyalui
IIPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH INPUYMHHO-CIEACTBEHHBIE CBA3H, CTPOUTH
00BbsiICHeHUE U3 1—2 JOrMYECKUX MIAaroB ¢ UCHOJIb30BaHUEM |—2 M3YUeHHBIX CBOWCTBA (DU3MUECKHX
SABJICHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIC 3a1auu B 2—3 IEHCTBHS, UCTIONb3Ys 3aKOHBI M ()OPMYIIBI, CBSI3BIBAIOLIIHE
¢u3nyeckue BEIMYMHBI: HAa OCHOBE aHajM3a YCJIOBHMs 3aJlaud 3alUChIBaThb KpPATKOE YCJIOBHE,
BBISIBIIITh HEJIOCTATOK JAHHBIX JUIS pEIIeHUs 3a7ayd, BBHIOMpATh 3aKOHBI W (HOPMYIIBI,
HeoOXoAuMBble JUIsl €€ pEeLIeHUs, MPOBOAUTh pPAcUETbl M CPABHUBATH IIOJIyYEHHOE 3HAYEHHE
(U3NIECKOil BETMUNHBI C U3BECTHBIMU JIaHHBIMU;

pacrio3HaBaTh NpoOJIEMBbl, KOTOPbIE MOXKHO PEIIUTh HPU MOMOIIM (PU3NYECKUX METOJIOB,
UCIOJIb3YSl OINMCAaHUE HCCJIENOBAaHUS, BBIIACIATH IMPOBEPSIEMOE IPEANOIOKEHHE, OLIEHUBAThH
IIPaBWJIBHOCTB MOPSI/IKA IPOBENECHUS UCCIIEJOBAHMs], IPOBOJUTH BBIBOBI;

MIPOBOJIUTH OTBITHI IO HAOIOACHUIO (DU3NYECKUX SIBJICHUN WM (PU3UUYECKUX CBOUCTB TEI
(KanuJUIApHBIE SBJICHUS, 3aBUCUMOCTD JIaBJIEHUS BO3yXa OT €ro 00bEMa, TeMIepaTypbl, CKOPOCTH
IpoLecca OCThIBAaHUS M HAarpeBaHus IMPU U3IYyYEHUM OT LIBETa M3JIydarolled (IOoriouaroiiei)
IIOBEPXHOCTHU, CKOPOCTh MCIIAPEHUS BOJBI OT TEMIEPATYPHI )KUJKOCTH U ILIOLAAH €€ IOBEPXHOCTH,
ANEKTpU3alUsl TeJI U B3aUMOJIEHCTBHE JJIEKTPUUECKHX 3apsi/ioB, B3aWMOJEWUCTBHE IMOCTOSIHHBIX
MarHuTOB, BU3YyaJIU3allisl MAarHUTHBIX IOJIEH IOCTOSIHHBIX MAarHUTOB, NEHCTBUS MarHUTHOTO IOJISA
Ha MPOBOJHUK C TOKOM, CBOMICTBa 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOIBUIATENS IOCTOSHHOIO
TOKa): (OPMYIHUPOBATH MPOBEPSIEMbIE MPEANOJIOKEHUS, COOMPATh YCTAHOBKY M3 IMPEJI0KEHHOTO
000pyZI0BaHUs, OIMCHIBATH X0 ONBITa U (POPMYITHPOBATH BBIBOKI;

BBITIOJHATH MPAMBIE U3MEPEHUS TEMIEPATYPbI, OTHOCUTENBHON BIAKHOCTH BO3/1yXa, CHJIBI
TOKa, HalpsKEHUS! C UCIOJIb30BAaHUEM aHAJIOTOBBIX MPUOOPOB U JATUYMKOB (PU3UUECKUX BEITUYMH,
CpaBHUBATh Pe3yJIbTAThl U3MEPEHUH C YUETOM 33/1aHHOM aOCOJIIOTHON MOTPEIIHOCTH;

MPOBOJIUTH HCCIEAOBAaHUE 3aBUCHUMOCTH OJHOW (DU3MYECKOW BEIUYMHBI OT JAPYroMl c
MCMOJIb30BAaHUEM TPSAMBIX U3MEPEHUH (3aBHCHUMOCTH CONPOTHUBIICHUS MPOBOJHHUKA OT €r0 JUIMHBI,
IUIOLIA/IA TIOTIEPEYHOT0 CEYEHUSI U YAEIBbHOTO CONPOTUBIICHHS BELIECTBA IPOBOJHHUKA, CUJIbI TOKA,
UIYHIETO Yepe3 MPOBOJHUK, OT HAIPSYKEHUS Ha IPOBOAHMKE, UCCIEA0BAHNUE MOCIIEI0BATEIBHOTO U
NapajuIeIbHOTO COEIUHEHHUI MPOBOJHUKOB): MJIAHUPOBATh MCCIEIOBAHUE, COOUPATh YCTAaHOBKY U
BBINOJIHATE M3MEpPEHUs, Cleys NPEeJIOKEHHOMY IJIaHy, (PUKCHpOBaTh pe3yNbTaThl MOITY4YE€HHOU
3aBHCHMOCTH B BHJI€ TaOJIUIl U TpaMKOB, MPOBOJIUTH BBIBOJIBI IO PE3yJIbTaTaM MCCIIEIOBAHNUS;

IIPOBOJIUTh KOCBEHHbIE M3MepeHUs (U3NYECKUX BeaMYuH (yAedbHass TemI0EMKOCTb
BELIECTBA, COPOTUBJICHHE MPOBOJIHNKA, pab0oTa M MOILIIHOCTD 3JIEKTPUUECKOI0 TOKA): IUIAHUPOBATh
U3MEpeHus, cOOMpPaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY, CIEAys IMPeJUI0KEHHOM HHCTPYKLUHU, U
BBIUUCIISATH 3HAUEHNE BEIHUNHBI,

co0Jr01aTh MpaBuiIa TEXHUKHU O€30MIaCHOCTH MPU paboTe ¢ 1abopaTopHbIM 000pYyI0BaHUEM;

XapaKTepU30BaTh MPUHIUIIBI AEUCTBUS U3YYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOMCTB C
UCMOJIb30BAHUEM MX OIMHUCAHHUSA (B TOM YHUCIIE: CHCT€Ma OTOIUIEHHS JOMOB, TMTPOMETp, MapoBas
TypOMHa, aMIepMeTp, BOJBTMETP, CUETUMK DJIEKTPUUECKOH OSHEpruu, 3JIEKTPOOCBETUTEIbHBIE
npuOOpsl, HarpeBaTelbHble HIEKTPONPUOOPHI (IPUMEPHI), 3IEKTPUUECKUE MPEJOXPAHUTEIH,
ANEKTPOMArHuT, O3JIEKTPOJBUTATENb IIOCTOSHHOTO TOKA), HCHOJB3YyS 3HAHHA O CBOICTBax
(bu3nUecKux sIBICHUH 1 HEOOX0UMBbIe (PU3MUECKIE 3aKOHOMEPHOCTH;



pacro3HaBaTh IPOCThIE TEXHUYECKUE YCTPOICTBA U U3MEPUTENIbHbIE IPUOOPHI 110 CXeMaM U
CXEMaTHUYHBIM PUCYHKaM (KUIKOCTHBIA TEPMOMETp, TEPMOC, IICUXPOMETpP, TUTPOMETP, JIBUTATENb
BHYTPEHHEIO CrOpaHMsi, JIEKTPOCKOIN, PEOCTAT), COCTaBIATh CXEMbl 3JIEKTPUYECKUX Lene ¢
MOCJIeIOBATENBHBIM M MapajUIeIbHBIM COSIMHEHUEM 3JIEMEHTOB, pa3jinyasi yCIOBHbIE 0003HAUYCHHUS
JJIEMEHTOB JJIEKTPUYECKHX LICTIEH;

OPUBOAMTH  HpHUMEPHl  (HAXOMUTh HMHPOPMAIMIO O TpUMEpax) MPAKTHUYECKOTO
UCIOJIb30BaHUS (PU3NYECKUX 3HAHUI B OBCEIHEBHOM KM3HU JUIsl 0OecriedeHus: 6e301acHOCTH IpU
oOpamieHnu ¢ npudopamMH U TEXHUYECKUMH YCTPOWCTBAMH, COXPAaHEHHSI 3I0POBbsI U COOIIOACHUS
HOPM DKOJIOTHYECKOTO IOBEJCHMS B OKPYKAIOLIEN CPEE;

OCYILIECTBIATh NOUCK MH(OpManUKM (U3NYECKOro coiepkaHusi B VHTepHeTe, Ha OCHOBE
UMEIOIINXCSA 3HAHUM U MyTEM CpPaBHEHUS JOMOJIHUTEIBHBIX HCTOYHHKOB BBIICNIATH HHPOPMALHIO,
KOTOpas ABJSETCSA IPOTUBOPEUUBOM MIIM MOXKET ObITh HEJIOCTOBEPHOI;

UCTOJb30BATh TPH BBIMOJIHEHUH Y4YEOHBIX 3aJaHU HAYYHO-TIOMYJSAPHYIO JIUTEPATypy
(buU3M4ECKOro cojiepKaHus, CIpaBOYHbIE MaTepUallbl, pecypchl cetu VIHTepHeT, BiajeTs npuéMamu
KOHCIIEKTUPOBAHUs TEKCTa, IpeoOpa3oBanus HHPOPMAIIUH U3 OJHOM 3HAKOBOW CHCTEMBI B JPYTYIO;

co3llaBaTb COOCTBEHHbIE ITMCBMEHHBIE U KpaTKuWE YCTHble cooOLIeHHs, o0o01mas
MHPOPMALMI0O M3 HECKOJIBKUX HCTOYHHKOB, B TOM YHCIE MyOIMYHO TPEACTABIATH PE3yJIbTaThl
IIPOEKTHOM WIIM UCCIIEN0BATENIBCKON JEATEIBHOCTH, IIPH 3TOM I'PaMOTHO HUCIIOJIb30BaTh U3Y4EHHBIN
MOHATUMHBIN anmnapar Kypca QU3UKH, COIPOBOXKAATH BBHICTYIIJICHUE [TPE3EHTAIUEH;

IPU BBINOJIHEHUH YYEOHBIX MPOEKTOB U HCCIENOBAaHUN (U3NYECKUX IPOLIECCOB
pacnpenensartb o0f3aHHOCTH B IPyIIE B COOTBETCTBUU C IOCTaBJICHHBIMHU 33JayaMH, CIEIUThH 3a
BBINIOJIHEHUEM IUIaHA JEHCTBMM M KOPPEKTHPOBaTh €ro, OLEHMBATh COOCTBEHHBIH BKJIaa B
JeSITeNIbHOCTh I'PYIIbI, BBICTPAUBaTh KOMMYHMKAaTUBHOE B3aMMOJEHCTBHE, MPOSBIAS TOTOBHOCTh
paspenatbh KOH(QIUKTHI.

IIpenmeTHble pe3ynbTaThl OCBOCHUS IIPOrPaMMBI 110 (PHU3HMKE K KOHILy o0yueHus B 9 Kiacce:

[IpenmerHbie pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpPaKaThb CPOPMHUPOBAHHOCTH Yy
o0yyJaromuxcs yMeHuil:

HCIIOJIB30BAaTh IIOHATHA. CucremMma OTCLIéTa, MaTcepHraJIbHasA TOYKa, TPAaCKTOpU,
OTHOCUTEJIBHOCTh MEXaHMYECKOI'o JBWXKEHMs, Aedopmarust (ympyras, IulacTU4yeckas), TPEHHE,
LEHTPOCTPEMUTEILHOE YCKOPEHHE, HEBECOMOCTb M IEPETPy3KH, LEHTP TAKECTH, aOCOIIOTHO
TBEPJIOE TEJO, LIEHTP TSDKECTH TBEPAOIO TeNa, paBHOBECHE, MEXaHHMUECKUE KOIeOaHHUs M BOJIHBI,
3BYK, HH(QPaA3BYK U YIbTPa3BYK, JIEKTPOMArHUTHBIE BOJIHBI, IIIKaJIa JIEKTPOMAarHUTHBIX BOJIH, CBET,
OIM30pYKOCTh M AATBbHO30PKOCTh, CIIEKTPBl UCIYCKaHHs M MOIJIOIIEHHs, alb(a-, 6eTa- u ramma-
H3JTy4YCHUS, U30TOIIbI, AACPpHAasd SDHCPIrCTHUKA,

pa3nuyath sBJIEHHS (paBHOMEPHOE M HEpPaBHOMEpPHOE TMPSIMOJIMHEHHOE JBI)KEHUE,
PaBHOYCKOPEHHOE IPSIMOJIMHENHOE ABUKEHHE, CBOOOHOE IMaJIeHHE TEJl, pABHOMEPHOE JABM)KEHUE
[0 OKPY)XHOCTH, B3aUMOJICHCTBHE Tel, PpEaKTUBHOE JBIIKEHHE, KoyebaTelnbHOEe JIBUKEHHE
(3aTyxarolmMe U BBIHYKJEHHbIE KOJeOaHHUs), pe30HAHC, BOJHOBOE JBUKEHHE, OTPaXKCHHE 3BYKa,
MPSIMOJIMHENHOE PACIPOCTPAaHEHHWE, OTPAXCHHE M IPEIOMIICHHE CBETa, IOJHOE BHYTPEHHEE
OTpPaKCHHE CBETA, pa3jIOXKEHHE OEeNOoro cBeTa B CHEKTP M CIIOKEHUE CHEKTPaJIbHBIX I[BETOB,
JUCTIEpCUsl CBETA, ECTECTBEHHAs pPaJMOAKTUBHOCTb, BO3HUKHOBEHHE JIMHENYAaTOTO CIIEKTpa
U3JTy4eHUs) MO OMMCAHUI0O MX XApPAaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB, JEMOHCTPHUPYIOIIHUX
TaHHOE (PU3UYECKOe SIBIICHUE,

pacrno3HaBaTh MPOSBIECHUE W3YYEHHBIX (DU3HUECKUX SIBICHUN B OKpYXaroliem Mupe (B ToM
yuciae (QU3NYECKUe SBJICHUS B MPUPOJE: NMPUIUBBI U OTIUBBL, JBIDKeHHE IulaHeT CoJHEYHOMH
CUCTCMbI, PCAKTHUBHOC JBWXCHHUC JXUBBIX OPraHu3MOB, BOCIPUATHEC 3BYKOB JXHWBOTHBIMH,
3eMJIETPSACEHNE, CEHCMUYECKUE BOJIHBIL, I[yHaMH, X0, I[BETa TE€J, ONTHUYECKNE SIBJICHUS B MIPUPOJE,
OuoJOrMYeckoe JeiicTBHE BUAMMOIO, YIbTPapUOJETOBOIO M PEHTICHOBCKOIO H3JIyuYEHUH,
€CTECTBEHHBIN paJinOaKTUBHBIN (OH, KOCMUYECKUE JIyUH, paJAHOAKTUBHOE M3JIyUYeHHE MPUPOTHBIX



MUHEPAJIOB, ACHCTBHE PaINOAKTUBHBIX M3JIyUEHUN HA OPraHM3M YeJIOBEKa), IPHU ATOM MEPEBOIUTH
MPAaKTUYECKYIO 33/1a4y B Y4eOHYIO, BBIACTATH CYIIECTBEHHBIE CBOMCTBA (IMPU3HAKK) (PU3MUYECKHX
SIBIICHHI,

OIMUCBbIBATh H3YYCHHBLIC CBOIICTBa Tel H (bHSI/I‘ICCKI/Ie SABJICHHA, UCIIOJIb3Y: (1)I/ISI/I‘I€CKI/IC
BEJIMYUHBI (CpPElHssS U MTHOBEHHAs CKOPOCTh Tejla MPH HEPaBHOMEPHOM ABM)KEHUHU, YCKOPEHHE,
nepeMenieHne, myTh, YIIIoBas CKOPOCTh, CUJIa TPEHHUS, CHJIA YIPYTOCTH, CHJIA TSDKECTH, YCKOPEHUE
cBOOOJHOrO TMAaJCHMs, BEC Tela, HUMIIYJIbC Teja, HUMIIYJIbC CHJIbI, MEeXaHuuyeckas paboTa H
MOIITHOCTDb, MOTCHLUAJIbHAA SHCPrusd TCJid, MOAHATOIO HaJ MOBCPXHOCTHIO 3C€MJIM, MMOTCHIMAJIbHAA
SHEPrUsl CKATOW MPY>KUHBI, KHHETHUYECKas SHEPrus, MOJHAs MeXaHW4ecKas SHEeprusi, nepuoi u
yacToTa KojeOaHuM, IJIMHA BOJIHBI, TPOMKOCTb 3BYKa M BBICOTa TOHA, CKOPOCTh CBETA, I10Ka3aTelb
MMPpCIOMJIICHUA CpeHBI), IIpH OINMMCAHWUH IIPABUJIIBHO TPAKTOBATH (1)I/I3I/I‘I€CKI/H>'I CMBICJT UCIIOJIb3YCMBIX
BEJIMYMH, 00O3HAUEHUS U €AMHUIBI (PU3MYECKUX BEIMYMH, HAXOAUTH (OPMYIIbI, CBS3BIBAIOIINE
JaHHYIO (U3MYECKYI0 BEIMYMHY C JAPYTUMH BEIMYMHAMH, CTPOUTH TpauKu H3yYEHHBIX
3aBUCHUMOCTEH (PU3NUECKUX BEITUYMH;

XapaKTCPU30BaTh CBOMCTBaA TCII, (I)I/I?;I/I‘-IGCKI/IC SABJICHUA MW IIPOLECCHI, UCIIOJb3Yysd 3aKOH
COXPAaHEHHUS JHEPruH, 3aKOH BCEMUPHOTO TATOTEHUS, MPUHIMI CYNEPHO3UIUH CUJI, MPUHIUI
OTHOCUTCIIbHOCTH FaJ'II/IJICSI, 3aKOHBI HI)IOTOHa, 3aKOH COXpPAaHCHUA UMITYJIbCA, 3aKOHBI OTPAXKCHUA U
MIPEJIOMIICHUSI CBETa, 3aKOHBI COXPAHEHHUS 3apsI0BOT0 U MAaCCOBOTO YHCET IIPH SIIEPHBIX PEAKIIHIX,
pH 3TOM (POPMYIIMPOBATH 3aKOH U 3aIHCHIBATH €T0 MaTEMATHIECKOE BHIPAKCHHUE;

OO0BSCHATH (PU3UYECKUE TPOIECCHl U CBOMCTBA TE€JN, B TOM YHCJIE U B KOHTEKCTE CUTYyallHUid
MMPAKTUKO-OPUCHTHPOBAHHOT'O XapaKTCpa: BBIABIATL HNPHUYUHHO-CICACTBCHHBIC CBA3U, CTPOUTH
00BsicHEHHE U3 2—3 JOTHYECKUX IIaroB ¢ UCHOIb30BaHUEM 2—3 M3yYEHHBIX CBOMCTBA (PU3UUECKHX
SIBIICHHI, (PU3NIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemats pacy€THble 3a7auyd (OMUpAroIIUecs Ha CUCTeMY W3 2—3 ypaBHEHHI), HCIONb3Ys
3aKOHBI U ()OPMYIIBI, CBSA3BIBAIONINE (U3NYCCKUE BEIIMYMHBI: HA OCHOBE aHAIIM3a YCJIOBUS 3a/1a4U
3aMKChIBaTh KPATKOE YCJIOBHE, BBISBISATH HEJOCTAIONIUME WM H30BITOYHBIC JaHHBIC, BBHIOMPATH
3aKOHbI H (bOPMy.HI)I, H€O6XOZII/IMI)I€ IJig pelICHUs, IMMPOBOAWTH paC‘-IéTI)I U OLCHUBATH
PEATUCTUYHOCTH MOTYYSCHHOT'O 3HAYEHUS (PU3NYECKON BEJTMUUHBI;

paciio3sHaBaTb Hp06JI€MI)I, KOTOPBIC MOKHO PCIIMTH IMPU IMOMOIIN (1)I/I3I/I‘~I€CKI/IX METOOO0B,
UCIIONB3YSl OMUCAaHUE WCCIENOBaHMS, BBIICTSATh MPOBEPAEMOE IMPEAINONIOKEeHHE, OIEHUBAThH
MMPpaBHUJIbHOCTL MOpAAKa IMPOBCACHUA HUCCICAOBAHUA, MNPOBOAUTHL BbIBOJAbLI, HWHTCPIPETHPOBATH
pe3yNbTaThl HAOIIOIEHUH U OTBITOB;

MIPOBOJUTDH OMBITHI MO HAONIOAECHUIO (PU3MYECKUX SBJICHUN WM (PU3MUECKUX CBOMICTB Tel
(u3yueHue BTOporo 3akoHa HbIOTOHA, 3aKOHA COXpaHEHHs] SHEPTUH, 3aBUCUMOCTb MEpHOIa
Koje0aHui MPYKMHHOTO MasiTHUKA OT Macchl Ipy3a U KECTKOCTU MPYXKUHBI U HE3aBUCHUMOCTh OT
aMIUTUTYZIbl MaJlbIX KoJeOaHUl, MPSMOJIMHEHHOE paclpOCTpaHEHHE CBETa, PA3OkKEeHHE Oenoro
CBETa B CIEKTpP, M3yUCHHE CBOWCTB M300paKEHHUS B TJIOCKOM 3€pKajie M CBOWCTB HM300paKECHUS
mpeaMeTa B coOMparoliei TuH3e, HaOMI0IeHNEe CIIOMIHBIX U JIMHEHYAThIX CIEeKTPOB M3JIy4eHUs):
CaMOCTOSITENTLHO COOMpPATh YCTAHOBKY M3 M30BITOYHOTO HaOOpa OO0OpYyIOBaHUS, OIMHCHIBATH XOJI
OTIBITA U €r0 Pe3yabTaThl, POPMYITUPOBATH BHIBOIHI,

MPOBOIMTH TIPY HEOOXOIUMOCTH CEPHUIO MPSMBIX U3MEPEHHH, OIpeIeiss CpeIHee 3HAUYCHHE
u3MepsieMoil BelMUYUHBI ((DOKYCHOE paccTOsHuE COOWparomiel ITUH3bI), 0OOCHOBBIBATH BBHIOOP
croco0a u3MepeHust (M3MEPUTEITLHOTO MPUOopa);

MIPOBOJNTH MCCIEAOBAHUE 3aBUCUMOCTEH (PU3NUECKIX BETUYHH C UCIIOIb30BaHUEM MPSIMBIX
M3MepeHuil (3aBUCHMOCTh IYTH OT BPEMEHH MpPHU PABHOYCKOPEHHOM JABMKEHHHM O€3 HadyalbHOU
CKOPOCTH, TIepruojia Koyie0aHUil MaTeMaTHUYeCKOTO MasTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH yTja
OTpa)XCHUA CBETa OT Yyrjla HaJCHUd W Yyrja MIPCIOMIICHUA OT Yria Ha)IeHI/ISI)Z IJIaHUPOBATH
HCCIIEIOBAaHKNE, CAMOCTOSITENIBHO COOUpPATh YCTaHOBKY, (PUKCHUPOBATH pPe3yibTaThl MOIYUYEHHOU
3aBUCUMOCTHU (1)I/I3I/I'-IGCKI/IX BCIIMYNH B BUIC Ta6J'II/IH n l"pa(i)I/IKOB, MIPOBOAWTE BBIBOJBLI IIO
pe3ynbTaTaM HCCIeI0BaHNUS;



IPOBOANTH KOCBEHHBIE M3MEPEHUs (pU3NYecKnX BEMUYUH (CPEIHSS CKOPOCTh M YCKOPCHHE
TeNa MpH PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOIHOTO MaJeHUs, )KECTKOCTh MPYKHHBI,
KO3 (HUIIMEHT TPEeHHsI CKOJBKEHHS, MEXaHHWYecKas padoTa M MOIIHOCTb, YacTOTa W TIEPHOJ
KoJje0aHUi MaTEeMAaTHYECKOTO M MPY>KUHHOTO MAasTHHUKOB, ONTHYECKAsl CHJIa COOMPAIOIEH JTHH3BI,
paaroaKTHBHBINA ()OH): IUIAHUPOBATH HM3MEPEHUs, COOMpATh SKCIEPHUMEHTAIBHYIO YCTaHOBKY H
BBIIIOJHATL U3MCPCHUSA, CICAYA HpeI[JIO)KeHHOfI HUHCTPYKI WU, BBIYUCIATH 3HAYCHUC BCIIMYUHBI U
aHAIM3UPOBATh MOIYYCHHBIE PE3yIbTAThl C YYETOM 33aHHOMN ITOTPELIHOCTH U3MEPEHHIA;

co0Jr0IaTh MpaBuiIa TEXHUKH OE30MIACHOCTH MU paboTe ¢ 1abopaTopHbIM 000pYyI0BaHUEM;

pa3nuyaTh OCHOBHBIC NMPHU3HAKU M3YYCHHBIX (DM3MYECKUX MOJENEi: MaTepuanbHas TOYKa,
a0COMIOTHO TBEPJOE TENO, TOYCHYHBIH MCTOYHUK CBETA, JIyd, TOHKAs JIMH3A, IJIaHETapHask MOJEIb
aToMma, HyKJIOHHasi MOJIeJIb aTOMHOTO $1/1pa;

XapaKTepHU30BaTh MPUHIUIIBI ACHCTBHUS U3yYEHHBIX PHUOOPOB M TEXHUUECKHX YCTPOMCTB C
HUCIIOJB30BaHUCM HX OIIHMCAHUA (B TOM 4YHUCIC: CIIMAOMETP, AATUUKH ITIOJOKCHHA, PACCTOAHUA U
YCKOpEHHS, paKkeTa, 3X0JI0T, OYKH, IEPUCKOI, (hoToanmapar, ONTHYECKUE CBETOBOIbI, CIIEKTPOCKOTI,
JI03UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHHA O CBOMCTBAaX (DU3MYECKUX SIBICHUA U
HEoOX0MMbIe (PU3MYECKHE 3aKOHOMEPHOCTH;

HCIIOJIB30BATh CXCMbl M CXCMATUYHBIC PUCYHKHU H3YYCHHBIX TCXHUYCCKUX YCTpOﬁCTB,
U3MEPUTEIBHBIX NPUOOPOB M TEXHOJOTHYECKHX IMPOLECCOB MPU PEUICHUH yYeOHO-ITPAKTUYECKUX
3ajad, ONTHUYECKUE CXEMBI IS MOCTPOSHHsI M300paKeHHW B IUIOCKOM 3epKaje M CcoOHMparomieit
JIMH3E;

NPUBOAMTH  TpPHUMEPHl  (HAXOMUTh HMHPOPMAIMIO O TpUMEpax) MPAKTHUYECKOTO
UCIIOJIb30BAaHUS (PM3MUYECKUX 3HAHUI B TIOBCETHEBHOM JKU3HM JUIs oOecriedeHusi 0€301MacHOCTH IPU
oOpamieHnu ¢ nMpudopaMu U TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHUS 370POBbs U COOIIOICHUS
HOPM DKOJIOTMYECKOT0 OBE/ICHHS B OKPY)KAIOIIEH cpere;

OCYILECTBIATh MOUCK HHpopMmanuu B HTepHeTe, caMoCTOATENbHO (HOPMYIHUPYS
MIOMCKOBBIH 3aIpoC, HAXOJUTh ITyTH ONPENEIICHHUS JOCTOBEPHOCTH IMOJYyYEHHOH WH(pOpMAIMK Ha
OCHOB€ UMCIOIIIUXCS 3HAaHUU 1 JOIIOJIHUTCIIBbHBIX NCTOYHHUKOB,

UCIIOJIb30BAaTh TIPH BBITIOJIHEHUM YYEeOHBIX 3aJaHUi HAYYHO-NIONYJSIPHYIO JIUTEparypy,
CIIPaBOYHBIC MaTCpUAJIbI, pECYPChI CETH I/IHTepHeT, BJIaACTh HpI/IéMaMI/I KOHCIICKTUPOBAHHWA TCKCTA,
npeoOpa3oBaHus HHPOPMAIIMK U3 OTHOM 3HAKOBOW CHCTEMBI B IPYTYIO;

co3gaBaThb coOCTBEHHBIE MUCHLMEHHLIE U YCTHBIC COO6HICHI/I5[ Ha OCHOBE I/IH(i)OpMaHI/II/I nus3
HECKOJIbKUX  MCTOYHHUKOB,  IYOJMYHO  MPEACTaBIATh  pe3yabTaTbl  MPOEKTHOM  WIn
HCCIIEA0BATENIBCKON E€ATEIBHOCTH, TIPH 3TOM T'PAaMOTHO HCIIOJIb30BATh W3YYEHHBIN NOHATHUHHBIN
amnmapar M3y4aeMoro pasiena (PU3MKM M COINPOBOXJATh BBICTYIJICHHE IpE3eHTalUe ¢ y4éToMm
0COOEHHOCTEHN ayTUTOPUH 00YUYaIOIIIUXCS.



